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NOTE:Vendorcitationsor descriptiongn this paperare for illustrative purposesanddo not
constitutean endorsemertty ADL. All listings of vendorsand productsare in alphabeticalorder
unlessotherwisenoted.

1. Purposeand scopeof this paper

The purposeof this paperis to helpthoseinvolvedin the procesf choosingauthoringtoolsto makean
informeddecision.The paperpresenta rangeof considerationfor choosingtools,whetherasan
enterprisewide acquisitionor a singleuserpurchaseandincludesa samplingof currenttools categorized
accordingto thekind of producttheyareintendecdto produce.

This paperdoesnot containa comprehensiveurveyof availabletools on the market,nor doesit containa
comparativeatingor evaluationof products andshouldnot be construedashavingsuch.For morein-
depthinformationabouttoolsandtheir featuresseethe referencesn 10 Referencesitedin this paper, or
consultthevendors ADL presentghis papermerelyasaguideto theissuesppportunitiesandprocesses
thataretypically consideredn choosingauthoringtools.

ADL hastitled this papemiChoosingAuthoring Toolsd ratherthanfiChoosingan Authoring Tool,0 since
thereis usuallya needto selectmorethanoneproduct.Rarelywill onetool meetall the productionneeds
of anorganizatioror developerMost developersisea combinationof tools,evento producea single
eLearningproduct;usinga combinationof toolsthatareeachoptimizedto produceparticularcomponents
of the productcanincreaseproductionefficienciesdramatically Additionally, you mayfind it impossible
to creae thevariety of eLearningoroducttypesyour organizatiorrequireswith a singletool. A survey of
authoringtoolsreportedthatrespondentaseanaveragenf 3.35tools(Shank& Ganci,2013).

In line with our missionto promotereusabilityandinteroperabilityin eLearning ADL recommends
authoringtoolswith built-in featureghatallow creatingSCORM-conformanteLearning.Creating
eLearningthatis notreusableor interoperableanbea significantbusinessisk, sinceyou maynotbe
ableto runyour contentin morethanoneLMS, andyou may needlesslyevelopalreadyexistingcontent.
You canfind SCORMconsiderabnsfor authoringtoolsin 4.10.1 SCORM

2. Overview

2.1. Whatis anauthoringtool?

Authoringtoolsaresoftwareapplicationsusedto developelLearningproductsfi e L e a risddfimedjnd
thebroadessenseasii éreferringto the deliveryof training or educationaprogramsusingtechnologyto
enablepeopleto learnanytimeanda n y w h @Dr Garu,8011) Also, fi...eLearningcanbe both
synchronousindasynchronousyn standaloneomputersor devicesor on Web-basedhetworkso
(TrainingIndustry.com2015

Authoringtoolsgenerallyincludethe capabilitiesto create gdit, review, test,andconfigureeLearning.
Thesetools supportlearning,educationandtraining by enablingusingdistributedelLearningthatis cost
efficientto produce andthatfacilitatesincorporatingeffectivelearningstraegiesanddelivery
technologiesnto theelLearning.

Authoringtoolsrangefrom advancedoftwareto createawide arrayof sophisticate@pplicationgnot
limited to eLearning)to simpletoolsthatconvertinstructionalPowerPoirt slidesto webpagesIn this
regard,it is importantto understandhatsomesoftwaretoolsusedasauthoringtoolsarenot necessarily
designedor the creationof eLearningspecifically;they canbe operended multi-purposetools designed
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to create for instanceanykind of web page/siteBut whendevelopersisethemto createeLearningthey
arereferredto asauthoringtools.

Vendorsbuild someauthoringtoolsinto systemshatperformbroaderfunctions;thisis the casewith
learningcontentmanagemergystemgLCMSs). See3.2 Learningcontentmanagemergystems
(LCMSs)for moredetails.In manyLCMSs, you candecouplethe authoringtool componenainduseit as
a separatepplicationto developandoutputeLearningwithoutrelying on the othercomponentsf the
system.

As describedn 1. Purposeandscopeof this paper, developersarely useauthoringtoolsin isolation;in
fact, mostdevelopersisemorethanonesoftwaretool duringthe productionprocessanda substantial
numberusefour or more.Evenwhenusinga combinationof tools,however a developergenerallyuses
oneprimarytool to createthe basescreensindassembl¢heminto anelLearningoroduct. Thesetoolsare
distinguishedrom auxiliary softwaretools (for instance AdobePhotoshofi) thatarenotauhoringtools
but maybe usedin supportof or in conjunctionwith thosetools. This paperincludesa discussiorof
auxiliary tools.

Authoringtoolsdiscussedh this paperreferto web-basedeLearning(or web-basedraining, WBT); CD-
ROM or DVD-based:Learninghaslargelydisappearedueto the establishmenof enterpriséntranets
andextranetsandthedistributionefficienciesof usingweb-baseddelivery.However,manyauthoring
toolsoffer discbasedleliveryasanoutputoptionin orderto supportervironmentswherebandwidthis
limited or non-existent.

2.2. Why useauthoring tools?

Authoringtools (asopposedo writing codeor scriptdirectly in a programmingeditor)reducetechnical
overheadtheygenerallyuseWYSIWYG (fiwhatyou seeis whatyou ged) interfacesallowing usersto
easilymanipulateandconfigureeLearningassetsusingfamiliar visualmetaphorsThus,programming
editorsthatfacilitate writing applicationcodelike C++ or scriptlanguagedike JavaScriparenottruly
authoringtools.Developersanindeedusethemto authoreLearningcontentbuttheyarenot designedo
reducethetechnicaloverheadf knowingthe programmingor scriptinglanguageFurthermoremost
trainingorganizationslo not havetheadvancedandexpensive progammingskill setsin their
developmenstaffto programelLearningapplicationsusingonly programmindanguage®r scripts,and
theydo nothavethe infrastructureto supportcodebasedraditionalsoftwareapplicationdevelopment.

Primarily, authoringtools serveto reducethe skill setrequirementsor the authoringprocessin some
casego alevelwhereanuntrainedusercanstartusingatool andproducingscreensvithin minutes.

Secondarilymostauthoringtoolsbasea major partof their value-add propositionon automatingime-
consumingasks,optimizingworkflows, andgenerallyoffering a morestreamlinedandefficientapproach
to the authoringprocesswhich canbe very time consuming.

2.3. Why isthe choiceof tools soimportant?

ChoosingeLearnng authoringtoolsis oneof the mostcrucialdecisionsanytraining organizationproject,
or developercanmake.Authoringtoolsaredesignedor particularstylesof learning,delivery platforms,
file formats,eLearningstandardsandproductionworkflows. If your organizatiorchooses tool or setof
toolsthatis not optimizedfor your needsyou couldwastea lot of time andmoneycreatingeLearning
thatdoesnot functioncorrectlywithin your traininginfrastructureor thatis instructionallyineffedive.

Anothercritical factorin choosingtoolsd onethatcanmakeor breakanorganizatios trainingbudget
with costlyconversiond is durability. This relatesto whetherthetoolswill havelongevityin the
marketplacesuchthatthey continueto be availableandsupportedallowing sourcefiles to be openedand
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editedin futureversionsof theapplication It alsorelateso whetherthetoolswill, in the future,produce
outputformatssupportedy browserversionsandbrowserplug-in updates.

2.4. Shouldmy organizationmandate useof standardtools?

Many organizationsvonderwhetherthey shouldmandateadoptinga particularsetof toolsasarequired
standardacrosgheir organizationThis hasmanyadvantagesamongthem:

Reducingcoststhroughpurchaeof groupor enterprisdicenseghatlower the perendusercost

Providingfor economie®f scalein trainingto usethetools, helpdesksupport,configuration
managemengtc.

Making enforcinguniform eLearningproductstandardeasierthroughdisseminatiorof
applicationsourcefile templates

Themostimportantconsideratiorin whetherto standardizen tools, however is the variability in types
of trainingyour organizatiomproducesAs statedabove authoringtoolsareoptimizedfor particulartypes
of trainingor IT environmentsMandatinguseof a singletool setasthe organizationaktandardcan
effectivelyamountto enforcingonestyle or type of trainingacrosghe organizationwhich maybe
counterto the organizatio@ds (or evensingleprojects) needsMore andmorenowadaystraining
programsncorporae disparateelementsn a blendedor hybrid solution.

Forinstanceyou maydecidethatthe bestway to teachsomeskills in a courseis throughasynchronous
eLearningwhile you maydecideto teachotherskills in the sametraining coursethrougha synctronous
virtual classroonenvironmentThe choiceof authoringtools probablywill notbethe samefor both.You
musttakethisinto accountn developingthetool standardspecificationsywhentoolsarestandardized
throughouthe organizationThe standad mustaddres®achtype of learring, file outputtype,etc.,with a
standardool setspecificationfor eachtype.Seldomwill onetool setsufficeto coverall aspect®f the
authoringproces®or meetall needdor the varioustypesof training producedby the organization.

Beforespecifyingtool standardsADL recommendshatyou standardizéhe requirementgor the
eLearningoroductghemselvesysingstyle guidesandotherpolicy documentsThis includessuchthings
asdeliverydevice look andfeel, interfacefunctionality, file formats,courseelementsandassessment
design.Thiswill drive andclarify the choiceof tools.

3. Categoriesand examplesof authoringtools

Authoringtoolsrun awide gamut.This sectionoutlinesthe major categoriesindsubcategoriesf
availabletools. Thesecategoriesrekey to choosinganauthoringtool, sincethey setthe stagefor
allowing you to align your eLearningproductrequirementso tool typesandcharacteristicdt is
importantto notethatthesecategoriesarenot mutually exclusive Many tools haveelementghatqualify
themfor two or morecategoriesHowever,mosttoolscanbe assignedo onecategoryasits primary
intendeduseor designthrust

Thefollowing is anoutline anddescriptionof the typesof authoringtools, with examplesThe websites
listedfor eachprovidefeaturesetsandfurtherdetailson eachtool. Note thatsometoolsappealin more
thanonecategoryastheyfulfill multiple purposes.

Toolsthatareopensource GOTS(governmenbff-the-shelf), or freewareareindicated All other
examplesaare COTS(commerciabff-the-shelf) products For moreinformationon opensource freeware,
or GOTS,see4.3. Opensource freewae, and GOT Ssolutions
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Note:thelists of examplesre not comprehensivenor do theyrepresentain endorsementf particular
products.Theyare basedon ADL& knowledgeand ongoingresearchas of the dateof this document.
ASectiom: For further reference lists websitesthat mayprovidemorecomprehensivandupdated
informationaboutspecifictools.

3.1. Seltcontainedauthoring environments

Theseapplicationsenablebuilding entireeLearningcoursesisingcapabilitieswithin the authoringtool;
theydo notrely on externallycreateddocumentgexceptfor mediaassetandpossiblydatabases)hese
generallyincorporateWY SIWYG featuredor screerlayoutanddesign,anduseanobjectoriented
approactfor structuringcourseelementsandactivities.

3.1.1. Websitedevelopmenttools

Theseareopenrendedoolsfor websitedesign;they canbeusedfor anytype of websiteor web pages,
includingeLearning Onceyour organizatiorhasdevelopedemplatesandestablishedvorkflows, these
openendedoolscanwork well for authoringeLearningAll createoutputin standardeLearningweb
formatsusingHTML, CSS,andJavascriptExamplesare:

A Dreamweavét
http://www.adobe.com/products/dreamweaver/

A Visual Studio2012®
http://www.microsoft.com/visualstudio/eng/tedpundationservice

3.1.2. RapidApplication Development(RAD)tools

Theseareopenendedoolsfor designingrobustinteractiveapplicationgusuallyfor webdelivery). They
producebinaryruntimefiles thatareexecutedy a playeror plug-in. Examplesnclude:

A Flasi?
http://www.adobe.com/products/flash/

A Flex[opensource]
http://www.adobe.com/products/flex/

3.1.3. elLearningdevelopmenttools

Thesetoolsarespecificallydesignedo produceeLearninggenerallyin oneor two outputfile format
options.Thesesystemsarewhattraining professionalsremostcommonlyreferringto whenusingthe
termfauthoringtools 0 The systemarchitectureoftenreliesheavily on templatesandfisking to maximize
productionefficiencies.In somecasesthe developeicannotcreatetemplatesthe venda's mustcreate
them.In additionto templatebasedools,therearetwo othertypes:timeline-basedoolsandobjectbased
tools.

Timeline-basedoolsallow authorsto createa sequencef actionson atimeline. Thesetoolstendto be
morepowerfulin thattheycannatively supportauthoringanimationsandobjectstatedependencies.
Thesetwo featuresn combinationcanbe usedto createsimulations.

Objectbasedoolsallow authorgto build contentusingpredefinedobjectswith highly configurable
propertiesObjectscanincludea wide variety of screerelementssuchassearchcapability,wikis, etc.
Objectbasedoolscanbethoughtof asa variationon the themeof templatebasedoolsin the sensehat
theindividual objectsareessentiallythetemplatesTheyarelessconstraineecauseheseobjectscanbe
mixedandmatchedata muchfiner-grainedlevel thanscreertemplatesObjectbasedoolsareusually
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moretechnicalandcomplexthantemplatebasedools thustheyrequiremore developmentime and
training.

Thesimpler,easiefto-usetoolsin this categoryaresometimesooselyreferredto asirapideLearning
developmentoolsd dueto boththe speedwith which authorg(especiallythosethatarenottechnically
inclined) canlearnto usethetool, andthe speedf production. However thetermis generallybetter
suitedfor thetoolsdescribedn 3.7. Externaldocumentonverter/optimizetools

3.1.3.1. CloudbasedelLearningdevelopmenttools

Thesetoolsarecloudapplicationghatareinstalledon a cloud serverandusetheweb browser asthe
applicationinterface asopposedo beinginstalledon your local computer Someof thesecloud-based
authoringtoolsrequireinstallationof a thin desktopclient or a browserplug-in. Thefollowing aresome
of theadvantagesf cloud-basedauthoringtools:

1 Allowsauthorsto seethe samecontentat the sametime, andthuscollaborateon it
simultaneouslyDesktopauthoringtoolsrequireyou to sendfiles to otherauthorssequentially
andtrackversionsmanually.

Enablesentralizedcontrolandenforcemenof templatesstandardsskins,etc.
Enablespermission/rolebasedoroductionworkflows.

Updatingandconfiguringthetool is centrallymanagedEveryoneis alwaysrunningthe latest
version,sincethereis only onecopy of the softwareon the cloudserverfor administrator¢o deal
with. Desktopauthoringtoolscanbea problem,if versionsarenotin synchandthefeaturesets

arenotthe same por, evenworse,versionsaresodifferentthattheydont accepffiles transferred
betweerthem.

1 Theycanprovideup-to-the-minute,aggregatediataaboutusageprojectprogressetc.
Examplednclude:

A Brainshark_earningCloud®
http://www.brainshark.com/solutions/learniepud.aspx

A CHOOSEIT [underdevelopmenby Army Researchnstitutefor usein DoD only]
[contactDr. CherylJohnsorfor details cheryl.i.johnson@us.army.mil]

A Clard®

http://www.dominknow.com

A CourseAvenueStudid®
http://www.courseavenue.com

A D2 InteractiveMultimedia InstructionFrameworR
http://www.d2teamsim.com/dgroducts/DIF.html

A GoMo LearningSuite®
http://www.gomolearning.com/

A llias SCORMEditor [opensourcé
http://www.ilias.de

A LectoraOnline®
http://trivantis.com/products/lecto@nline-authoring/

A Luminosity Studid®
http://www.cmgroup.co.uk/products/elearniauthoringsolution/
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Mohive®
http://www.crossknowledge.com/en GB/elearning/technologies/mohive.html

Oppia[opensourcé
https://www.oppia.org/
Rapidel®
http://www.rapidel.com/

Litmos Author®
https://www.litmosauthor.com/

Skilitix Interacf
http://skilitics.com/interact/overview/

SmartBuilde?
http://www.suddenlysmart.com/smartbuilder.htm

Udutu[freeware]
http://www.udutu.com/

ZEBRAZAPPS
https://zebrazapps.com/

3.1.3.2. Desktopbasedelearningdevelopmenttools

Many vendorsaremovingawayfrom desktopbasecdauthoringapplicationssincetheycannotbe used
collaboratively;someareretainingdesktopbasedversionsasanoption. Desktopbasedapplications
generallyperformbetterthantheir web-basedcousinsandhavemorefeaturesSomedesktoptools (for
example thosewith videoeditingtools)do not havewebcounterpartslueto high minimumperformance
requirementsExamplesnclude:

A

A

Adapt[opensource]
https//community.adaptlearning.org/

Captivaté&
http://www.adobe.com/products/captivate/

ContentPublishe?
http://www.elicitus.com

CourseBuilder [opensourcé
https://code.google.com/p/coutbailder/

CourseLab [availableasa commerciabroduct(latestversion)andasfreeware(earlierversion)
http://www.courselab.com/view_doc.htmlI?mode=home

e-LearningSuite® [a suiteof tools  the primaryauthoringtool is Captivaté
http://www.adobe.com/products/elearningsuite/

eXe[opensource]
http://exelearning.org/

EXPERTPIlatform[opensourcei limited to governmenandnon-profit organizationp
for informationcontactBill Bandrowskii band@ctc.com

ExpertAuthor®
http://www.knowledgequest.com
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A GLO Maker[opensource]
http://learning.londonmet.ac.uk/RLOETL/glomaker/index.html

A Impression_earningContentFrameworR
http://impressionlcf.com/

A iSpringSuite®
http://www.ispringsolutions.com

A Lear®
http://www.sumtotalsystems.com/enterprise/learn/

A learningMake?
http://www.netexlearning.com/en/learningmaker/

A LearningSuite®
http://www.kenexa.com

Lectoralnspire®
http://trivantis.com/products/inspielearningsoftware/

A MOS Sold® [free]
http://www.moschorus.com/centre/MosPub/solo _en/index.html

A MultimediaLearningObjectAuthoring Tool® [freeware]
http://www.learningtools.arts.ubc.ca/mloat.htm

A ObsidianBlack®
http://obsidianlearning.com/

A SmartBuildef
http://lwww.smartbuilder.com/product/smartbuilder

A Storyline®
http://www.articulate.com

A Xerte[opensource]
http://www.nottingham.ac.uk/xerte/xerte.htm

3.1.4. Simulationdevelopmenttools

Thesetoolsarespecificallydesignedor developingsimulationsandtheir componenainimationsSome
incorporatescientific datasetsthatallow modelingof physicalphenomeno simulatetherealworld as
closelyaspossible(for example weatherconditionsin aflight simulator).MostRapidApplication
Development{RAD) toolscancreatesimulationsaswell.

3.1.4.1. Systemsimulation developmenttools

Thesetoolsareoptimizedfor systemgraining, producingessentiallya recordingof whatis happeningn
acomputerscreenoftencalledfiscreencast. Theyallow easycaptureandcaptioningof interface
featureswith voiceovemarration,additionalgraphts,andinteraction.Examplesnclude:

A AssimaTraining Suite®
http://www.assima.net/trainirguite.html

A Captivat®
http://www.adobe.com/prodis/captivate/
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A CamtasisStudid®
http://www.techsmith.com

A Firefly SimulationDevelope?
http://www.mzinga.com/productsfmisociatcontent/fireflysimulatiordeveloper/

3.1.4.2. 2Dsimulation developmenttools

Thesetoolsareusedto create2D simulations.Theyaremuchsimplerto learnanduseandlessexpensive
than3D simulationdevelopmentools,but moredifficult andcostlythanelLearningdevelopmentools.
Examplednclude:

SimWriter®
http://simwriter.com/

GoAnimaté
http://goanimate.com/

3.1.4.3. 3Dsimulation developmenttools

Thesetoolsareusedto create3D simulationsusuallythatlook andactlike the physicalworld. Thetools
caneithermodelthe physicalworld usinggeotypicalor geospatiatiata.Geotypicalmodelingrenders
artifactsandenvironmentsisingdatabasesf scientific datasetsthatpredict,for example the stateof
cloudcoveroveralocationata certaintime of the yearandday (notlimited to the cloud$appearance,
butalsoincluding physicalpropertiessuchasaltitude,moisturecontent,etc.). Thecloudsarethen
genagatedsynthetically(asvectorbased3D models)usinga library of texturesandskins,andcaninteract
with otheritemsin the environmenbasedn their assigneghysicalproperties.

Geospatiamodelingrendersartifactsandenvironmentsisingsatelliteimagery,archivedphotographs,
GPSsurveysandlive datafeedsfrom sensorsThis type of modelingwould renderthe stateof cloud
coveroveralocationfor a particulardateandtime, asit truly existsor existed.It mayincludetheir
physicalproperties astheyactuallyexist/existecaswell.

Geotypicalmodelingis moreflexible andbettersuitedfor mostsimulations sinceit allowson-thefly,
dynamicchangedo the physicalappearancandattributescontrolledby eitherthe useror simulation
itself. This permitsa wide variety of fiwhatif 0 scenariosExampleof 3D simulaton developmentools
include:

A CodeBabystudi®®
http://codebaby.com/elearnirsplutionsfietfree-trial-now/?cpid=ELGad100112

A ESP® [thistool is still available but Microsoftno longersupportst]
http://msdn.microsoft.com/eus/library/ff798293.aspx

A FlashBuilder®
http://www.adobe.com/products/flasluilder.html

A Flex SDK®[opensourcé
http://www.adobe.com/products/flex/

A Kuda® [opensourcé
http://code.google.com/p/kuda/

A SimWrite®
http://www.sSimwriter.com
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3.1.4.4. Videorole play tools

Thesetoolsallow youto createvideoscenarioghatlearnersanrespondo usingacomputerand
webcamLearnerscanreviewandsharesubmissionsvith mentorsandotherlearnersExamplesnclude:

A RehearsaV/RP®
http://www.rehearsalvrp.com

3.1.4.5. Transmediastory-basedtools

Thesetoolsallow you to createimmersivelearningscenariogusuallyinvolving realworld actions).

Thesescenariosinfold acrosgnultiple mediatypesandchannelssentin timed sequence® build a
story thatengageshelearner.The mediachannelgouldincludeweb, mobile,email,socialmedia,

SMS, phonecalls,loT, andothers.Thesetoolsinvolve authoringtool andLMS elementstheyaremore

aptly cakgorizedas experiencananagers

Examplesnclude:

A Conductt?
http://www.conducttr.com

3.1.5. Gamedevelopmentenvironments

Althoughyou canusemanyRAD andsimulationtoolsto creategamebasedearningapplicationstools
in this categoryarespecificto a particula gameengineor gamestandardpr havegamificationof
learningasa centralfeature Examplednclude:

A GameSalabi[optimizedfor producingmobile game$
http://gamesald.com

A  GameStudid
http://www.3dgamestudio.com/

A KnowledgeGuru[LCMS with gameelementsuilt in]
http://www.theknowledgeguru.com/

A TorqueGameEnginé®
http://www.garagegames.com/

A Truevision3D®
http://www.truevision3d.com/pagi4-create3d-gamedevelopment

A Unity Pré®
http://unity3d.com

A VBS Worlds®
http://www.vbsworlds.com/

A Visual3D?
http://www.visual3d.net/

3.1.6. Virtual world developmentenvironments

Althoughyou canusemanyRAD, simulation,andgamedevelopmentoolsto createvirtual world
learningapplicationsthesereferto thosethatare specificto a particularvirtual world or virtual world
type.Examplednclude:
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A OpenQwadopensourcé
https://github.com/itsmeront/opengwaq

A OpenSinulator[opensourcé
http://opensimulator.org/wiki/Main_Page

A OpenwWonderlandopensourcé
http://openwonderland.org/

A Protosphere
http://www.protonmedia.com/

A Second.ife®
http://www.secondlife.com

A Vvastpar®
http://www.vastpark.com/

A Virtual World SandboXopensource]
http://adlnet.gov/adiesearch/virtuateality-gamessimulations/virtualworld-sandbox/

A Vizard Virtual Reality Toolkit®
http://www.worldviz.com/products/vizard

A World Vision$®
http://www.aesthetic.com@ime frame/home frame.htm

3.1.7. Databasedeliveredweb applicationsystems

Thesetoolsrepresenthe ultimateleveragingof the conceptof separatiorof contentandappearance;
developerstorethe content(textandmediaassets)n a databaseandapplyformatsto themona
presentatiotayeratruntime.This canbe a greatadvantagéf learningcontentinformationis volatile;
you canupdatecontentsimply andcleanlyby replacingobjectsin a databas¢éhroughawebform. This
approactcanminimize coursemaintenancecostsfor clientsby allowing themto makeminor updates
themselvesatherthanpayingthe contentdeveloperfor everychange.

The authoringtoolsrely on manipulatingscreerplaceholdergthatcall objectsin from the databaseand
provideform-basedmethoddor configuringandpopulatingthe databaseThesetoolsrequireserver
softwareto delivertheelLearning Examplednclude:

A ColdFusio®
http://www.adobe.com/products/coldfusion/

A ASP.Nef [programminganguagébuilt in to all Microsoftservers]
http://msdn.microsoft@m/erus/centrunaspnet.aspx

3.2. Learningcontent managementsystems(LCMSSs)

Theseapplicationgntegratethe authoringfunctionswith contentmanagemenstorageanddelivery,
leveragingthe advantagesf integratingthesefunctions.Theyalsogenerallyas@mbleanddeliverthe
eLearningdynamicallyatruntimefrom a centralcontentrepository.This providesgreatflexibility for
reuseof contentandmedia.Usersdo not developactualfiles duringthe authoringprocesstheyassemble
virtual learningobjectsfrom databasandfile elementssimilar to the databaseleliveredwebapplication
systemslescribedn section3.1.7. DatabasedeliveredwebapplicationsystemsSeethe ADL paper
Choosingan LMS at http://adinet.gov/adhssets/uploads/2016/01/ChoosingAnLMS.dfmrxmoredetails
on LCMSs.Examplednclude:
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3.3.

ATutor® [opensource]
http://www.atutor.ca/atutor/index.php

SilkRoadLearning®
http://www.silkroad.com/hisolutions/talentlevelopment/silkroatearning/

ImpressiorLearningContent~rameworR
http://impressionlcf.com/

eXactLearningLCMS®
http://www.exactiearning.com/en/products/leaaxactsuite

MindflasH®
http://www.mindflash.com

MOS Choru$
http://www.moschorus.com/centre/MosPub/chorus en/index.html

SAPEnterprise_earning’
http://www.sap.com

LearningEssential$
http://www.sumtotalsystems.com

XylemeLCMS®
http://www.xyleme.com/

Virtual classroomsystems

Vendorsdesigntheseapplicationsspecificallyto createeLearningthatis deliveredvia anonline
collaborationtool (usuallyonethatis optimizedfor eLearningwith familiar classroonmmetaphors)The
collaboratiorfunctionality is usuallycombinedwith the authoringfunctionalityin onesystemLMS
functionsareoftenincludedaswell.

Developeraisethesesystemgo authorsynchronousr asynchronousirtual classroontraining; mostare
capableof creatingasynchronousLearningonly by virtue of thefactthatthe synchronousessiorcanbe
recordedandplayedbackfor self-pacedearning.Thesearenot standalonesystemshecauséheyrequire
files to be generatedxternallyandimported(for example PowerPoirit slides).Examplesnclude:

A

A

AdobePresentét
http://www.adobe.com/products/presenter.html

BlackboardCollaborat®
http://www.blackboard.com

Learning@WorR
http://www.saba.com/us/apps/learnmwgrk/

Connect
http://www.adobe.com/products/acrobatconnectpro/

GoToTraining
http://www.gotomeeting.com/fec/training/online_training

OmniSocialHR andLearningSuite®
http://www.mzinga.com/a/pdf/MzingaDBRSolutions.pdf
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3.4. Mobile learningdevelopmenttools

Mostauthoringtoolscannow delivercontentto mobile devices simply becausenLearningis becoming
thedominantparadigmfor deliveringeLearning Thetoolsprovidethis capabilityby usinga mobile
devicescreertemplateandoutputfiles thatwork with the mobile deviceoperatingsystem.

However toolsareemergingthatarespecificallydesignedor mohle learning(mLearning) for instance,
providingauthoringcapabilityfor audiolearningcontent(e.g.,spokerword, podcastsalongwith
associatedhteractiveassessmentendsurveys Othertoolsareoptimizedto provideeLearningcontent
throughthe phones web browsingcapability. Responsivalesignis now a key featureof manyof these
tools.For moredetails,see4.12Responsiveesign

Note thatsomeof the mLearningauthoringtoolsaredesignedo run only within anintegrated-MS

platform; standaloneportability isn'talwayspossible Also, sometargetonly onescreersize (for

examplethe AppleiPad®). Someof themsupportSCORMoutput(for detailson SCORM
implementatiorstrategiessee

https://docs.google.com/viewer?a=v&pid=sites&srcid=YWRsbmVOL mdvdnxtb2JpbGUtbGVhcm5pbmct
Z3VpZGV8Z396MzM2ZDcyMDQOZIkwOTZmYV.

A key featureof the self-containedntegratedolatformsmentionedaboveis the ability to provision
contentwhile on freewirelessnetworksto reducethe costof downloadingargefiles overcellular
networks This appliesmainlyto BYOD users The userdownloadsa containeror playerapplication
initially andthendownloadsneededcontentwhile onawirelessnetworksothathe or shecanconsume
the contentoffline later.

Examplesf integratedblatformsthatfocusmoreor lessexclusivelyon authoringanddelivering
mLearninginclude:

A AppCookef [creategprototypemockups]
http://www.appcooker.com

A LearnCast
http://www.learncast.com/

A CellCas?
http://www.onpointdigital.com

A CourseAvenu&nterpriseMobile Solutiorf
http://www.courseavenue.com/onecsaisolutionfor-mobile

Evernot&
http://www.evernote.com

A EXPERTPIatform[opensourcei limited to governmenandnon-profit organizations
For informationcontactBill Bandrowskii band@ctc.cofn

A StoryWorkg®
http://storyworks1.com/

A MASLO [opensourcei underdevelopment]
http://adinet.gov/maslo/

A Mobile Study?
http://www.mobilestudy.org/

A Mobl 21°
http://www.emantras.com
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For the namesof authoringtoolsthatsupportmLearning(but arenotintegratedolatformslike the above
list), referto thetoolslistedin the othercategorie®f authoringtoolsin this documentasstatedearlier,
almostall of thesesupportmLearningauthoring A key featureto look for in thesetoolsis HTML5
output,sincethatis supportedi o aftheb o »ymobiledevicesResponsivelesign(see4.12
Responsiveesign is alsoa key featurethatqualifiesa tool for supportingmLearning.

A mobilelearningauthoringtool comparisor(publishedJune2015)is availablefrom the eLearningGuild
at http://www.elearningquild.com/content.cfm?selection=doc.3@ItarningGuild, 2015)

Seed.2 mLearningauthoringtoolsfor moredetailson issuesandopportunitiesnvolvedin authoringfor
themobile platform.

3.5. Performancesupportdevelopmenttools

Thesearetoolsto specificallyauthorperformancesupportmodules ADL definesperformancesupport
(anddistinguishest from trainingor eLearning)asfi Aneansof providingworkerswith theinformation
andresourcesheyrequireto performatask.Example;job aids,mobile supportandEPSS (Instructional
DesignGuru,2011).Usually performancesupportis designedo be providedby a systematthe time of
needwhile theuseris immersedn thetask.Thisis calledfi j ing i nsgoport. Therecanalsobefij u st
inp | a supportmeaningsupportthatis triggeredby the learnerbeingin a particularlocation.(ADL)

In termsof the designof authoringtools, thereis alot of overlapwith eLearningauthoringtools butthere
aresomedifferencesmainly less(or no) emphasisn testingandassessment.

Toolsinclude:

A Ancile
http://www.ancile.com/

A Inkling
https://www.inkling.com/platform/

3.6. Sociallearningdevelopmenttools

Someauthoringtoolsaredesignedo createlearningthatis basedon learnergeneratedontent,peerto-
peercommunicationandcollaboraton providedby socialmediatools. Useof thesefeaturesn eLearning
is increasingapidly; somevendorsnow specificallytailor collaborationtoolsto supporteLearningand
their authoringanddelivery systemsTheseauthoringtools supportpublishinglearningmodulesthat
includesuchformatsas:

A Wikis (for example Wikipedia®)
Socialnetworking(for example Facebook)
Blogs (for example Bloggef®)
Micro-blogs(for example Twitter®)
Socialbookmarking(for example Delicious®)
Socialnews(for example Digg®)
Picturesharing(for example Flickr®)

Video sharing(for example,YouTubé?)

Communitiesof practice(CoPs)

o o o To Io Do Do o I

Expertexchangegfor example ExpertsExchange.coff)
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Examplesof toolsinclude:

A Bizlibrary Community?
http://www.bizlibrary.com

A Bloomfire®
http://www.bloomfire.com

A Composic&
http://www.composica.com

A Engag@
http://lwww.blackboard.com/Platforniaigage/Overview.aspx

3.7. Externaldocumentconverter/optimizer tools

Theseapplicationsusuallyoffer limited ability to developeLearningfrom scratchtheyareprimarily
designedo importandconvertexternaldocumentgusuallyPowerPoirt andWord® documers) to web-
basecdeLearning(in HTML5 or Flasl? formatusually).OftentheseexternaldocumentsrelegacyILT
(instructorled training)files (studentguidesandpresentatiorslides,for examplethatneedto be
convertedo eLearning.

This categoryof todls includeswhatis knownasfrapideLearningdevelopmentools o Seed.1 Rapid
eLearningauthoringtoolsfor moreinformation.

If you areusingPowerPoinfasthe startingpointfor your content,you may not needto convertusingone
of thesetools. PowerPoinalonecanbe usedto producetraditionalasynchronousLearningwith thelook,
feel,andfunctionality of eLearningdevelopedn otherauthoringtools. Thiswill requirethatthe
informationon slidesbe elaboratedothat the slidesareself-sufficientfor standaloneLearningdelivery
(vsrenderedn abbreviatedullet pointsfor live presentatiorelivery). This approacHeveragesomeof
thelesserknownabilities of PowerPointo createclickableobjects,andmultipliesthe advantages
mentionedaboveof therapideLearningapproachsinceyou areeliminatingthe conversiorand
optimizationthatwould be necessarysingoneof thosetools). However,usingPowerPoinasyour
deliveryfile formathassomeconstraintavhich needto be carefully considered.

The ADL white paperAuthoringand Deliveringe-LearningUsing PowerPointFiles describes
considerationandprocedures$or usingPowerPoinfiles asyour eLearningtool anddeliveryfile format.
Contactthe authorat peter.berking.ctr@adInet.gder a copy.

3.7.1. Web-basedexternaldocument converter/optimizer tools

Theseweb-basedools offer the sameadvantagesverdesktoptoolsdescribedn 3.1.3 eLearning
developmentoolsd collaborativeauthoringandcentralizedcontrol/enforcemendf standardsThe
collaborativeauthoringfeaturesareusuallylessimportantin this case however sincethesetoolsare
generallysimplerandeasierto use thusenablingnontechnicalstaff to do theauthoringwithout requiring
teamsof developersvith specializedskills. Examplesnclude:

A AuthorPoinf
http://www.authorgen.com/

A BrainsharkRapidAuthoring®
http://www.brainshark.com/solutions/rapadithoring

3.7.2. Desktopbasedexternaldocumentconverter/optimizer tools

Examplesf thes applicationsnclude:
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A Articulate Presentét
http://www.articulate.com/products/presenter.php

A ContentPoinf
http://al.assima.né&tontentpoint/index.html

A CourseAvenud\ccessibilityPlayef [builds Section508/ADA complianceinto content]
http://www.courseavenue.com

A Elicitus ContentPublisheP
http://lwww.elicitus.com/

A iSpring Suite®
http://www.ispringsolutions.com/ispriasuite

A PowerPoinintegratof
http://www.solics.de/uploads/media/Lectora_2008_Lectora_Integrator EN.pdf

A SmartBuildef
http://www.smartbuilder.com/product/smartbuilder

A TrivantisSnap®
http://trivantis.com/products/snaplearningtool/

A WimbaCreat&
http://www.wimba.com/products/wimbacreate/

A ZenlerStudid®
http://www.zenler.com/

3.8. Intelligent Tutoring Systens (ITS)

ITSs area newandrapidly emergingtechnologythat,in their mostrobustimplementationsiyseartificial
intelligenceto mimic the behaviorof anexperthumantutor, including holdinga naturalistic(often
inductive,Socraticquestionbaseddialoguewith the studentvia a 3D avatar.OtherI TSs providestep
basedassistancavhensolving problemssomeusng a textbasednterface For moreinformation,seethe
Wikipediaarticle at http://en.wikipedia.org/wiki/Intelligent_tutoring_system

A key differencebetweenTSsandotherformsof technologybasedearningis thattrue ITSs
dynamicallygeneratenstructionin realtime through artificial intelligencealgorithms.Theydo thisin the
form of dynamicallycraftedconversatiofusuallybasedn rule setsthatadaptto the studends ongoing
correctandincorrectexpressiorof conceptsontainingdiscussionhints,feedbackguestionsetc. The
mostrobustsystemsan understandfreetext explanation®f conceptgivenby the studentasedn
guestiondrom the systemanddynamicallycalibratetheir pedagogicastrategyandresponsesnan
continuousevaluationof the student understandingThis is fundamentallydifferentfrom other

technologybasedearning,wheretheinstructionis 100%predesignedpre-developedandpre-packaged
thusinherentlylimiting theinteraction responsehoicesandpathsthe studenttantaketo learnthe
content.

ITSsarenot completelydevoidof this fiprearrangeéhstructiord approachhowever since:1) questions

to elicit knowledgeandassesshe students understandingreusuallyplannedn advance2) somelevel of

anticipationof studentresponsetn questiongandconsequentule setsfor dealingwith them)currentlyis
requiredto be programmednto ITSs; 3) the Al fiunderstandingmoduleof the TS needgo befitrained
in the content;and4) ITS courseaisuallycontainoneor morepre-developeccontentmoduleswhich
couldbe standaloneseparateLearningcoursestutorials,or mediaobjectssuchastext, graphics,
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animationssimulationsyideos, etc. Thesecontentmodulesareadaptivelydeliveredby the ITS to convey
initial informationor conceptgo the studentor reinforceor remediateunderstandindaterin the
instruction.

Eachof thethreeitemsdescribedaboverepresenseparat@uthoing dimensions#l, 2, and3 areusually
anintegralpartof the ITS andarecompletelydependentn the capabilitiesandengineeredlesignof the
system.This authoringis donemostly ascustomprogrammingoy systemengineers.

In the caseof dimension#4, the courseauthormustdesignanddevelopthesecontentmodulesin advance
separatelfrom the ITS (usingany of theauthoringtoolsdescribedlsewheren this document)andlink
themto instructionalnodesprogrammednto the ITS (describé in dimensior#2).

Therearecurrentlyno universalstandardshatwould allow interoperatingpetweeranauthoringtool and
anITS. However thereis conceptuamovementowardsthis interoperableseparatiorof authoring
functionfrom theITS. Examplesncludethefollowing:

A ASPIRE
http://aspire.cosc.canterbury.ac.nz/ASPIRE.php

A AutotutorLite
http://www.skoonline.org/

A Cognitive Tutor Authoring Tools
http://ctat.pact.cs.cmu.edu/

A TheExtensibleProblemSpecific Tutor (xPST) System{opensourcé
http://xpst.vrac.iastate.edu/
http://code.google.com/p/xpst/wiki/XxPST System

A GeneralizedntelligentFrameworkfor Tutoringi GIFT [opensourcé
https://www.gifttutoring.org/projects/gift/wiki/Overview

A Mobile Coacl? [worksvia text messagesentby the ITS]
http://mobilecoach.com/

A Oppia[opensourcei notafull blown ITS, buthassomeelementsf ong
https://code.google.com/p/oppia/

A Rashi
http://althea.cs.umass.edu/ckc/40rashi.html
http://rashi.cs.umass.edu/

A SimCoré®
http://www.stottlerhenke.com/products/SimCore/simcore.htm

A TaskTutor Toolkit®
http://www.stottlerhenke.com/products/ttt/task_tutor_toolkit_overview.pdf

3.9. Auxiliarytools

3.9.1. elLearningassemblers/packagers

Thesetoolsassembl®bjectsauthoredn othertoolsinto anorganization/sequence# learningobjects,
usuallyto createSCORMpackagegsee4.10.1 SCORMfor moreinformation).For thosethatproduce
SCORMpackagesmostprovidethe ability to:

A Packagehe content
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Author the manifest
Validatecorformance

Provideatestrun-time environment

To To Io Do

Insertandedit SCORMdatamodelelements

A Entermetadata
Someallow programmingof SCORM2004sequencingndnavigationaswell.
Examplednclude:

A eXactLearningPackaget
http://www.exactlearning.com/en/products/leagxactsuite/exacipackagerscormcompliant
contentauthoring

A Frameworkefor SCORM
http://www.i-a-i.com/view.asp?aid=292

A RELOAD Editor [opensource
http://edutechwiki.unige.ch/en/Reload Editor

A SCORMDevelopeés Toolkit®
http://www.elearningconsulting.com/products/SCORMurcecode.html

A  SCORMDriver®
http://scorm.com/scorfsolved/scormdriver/

A Tridenf
http://www.scormsoft.com/trident

3.9.2. Specifidnteraction object creationtools

Thesearegenerallystandaloneor accessorgpplicationmodules pftensold eitherindividually or in
applicationsuites;vendorsdesigneachmoduleto producea specificinteraction.You generallypurchase
modulesto meetspecificinteractionneedghatareimpossibleor difficult to createin your primarytool;
you usethesetoolsto createtheinteractions,andthenassemble/integratbe codeobjectsinto your

eLearningcoursein the primaryauthoringtool (includingPowerPoinpresentationslsomehave linker
applicationghatallow linking themtogethemwithout the needfor a primaryauthoringtool container.
Many of theinteractiondn thesetoolsaregearedowardsassessment.

This SaaSsoftwareasa service)modelhasbeencreepingnto the authoringtool spaceata slowerpace
thanhaveLMSs, sincethe latteraresuchcomplex,largesystemsawith higherpotentialsavingsfrom using
the SaaSmodel.Examplesnclude:

A Acuity PerformancdaskSysten?
http://www.cth.com/ctb.com/control/main

A eActivity®
http://www.epathlearning.com/

A ExamEngin€
https://www.plattecanyon.com/

A Hot Potatoe$ [freeware]
http://web.uvic.ca/hrd/hotpot/
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iSpring Quizmake?
http://www.ispringsolutions.com/ispringuizmaker

Perceptiofi
http://questionmark.com

Quiz Creatof
http://www.sameshow.com

Quiz Makef®
http://www.proprofs.com

QuizMakef
http://www.articulate.com

Studio09®
http://www.articulate.com

Raptivity®
http://www.raptivity.com/

ZEBRAZAPPS
http://www.alleninteractions.com/products/zebrazapps

Wolfram ProblemGeneratdt [geneatesmathpracticeproblems]
http://www.wolframalpha.com/pro/problegenerator.html

3.9.3. Mediaassetproduction and managementtools

Thesetoolscreategraphicsaudio,video,andanimationfiles. Note thatthereis a hybrid mediacategory
emergingcalledfiflex media. This approactbridgesthe gapbetweenra still imageandavideo. It can
providesomeamountof motion (limited to a certainpartof animage),helpingto tell a storythatwould
normallyrequirefull motionvideo,butavoidingthefile size,productioncomplexity,andcostof full
motionvideo.Flex mediaoftentaketheform of ficinemagraphs(see
http://en.wikipedia.org¥iki/Cinemagraph andfiphotospheras(see

http://www.androidcentral.com/creay@ur-own-streetview-photosphereks

Examplesof mediaasseproductionandmanagemertbolsinclude:

A

A

3DSMax® [3D graphics/models
http://www.autodesk.com/products/autode€sis max/overview

AdobePresentét[videocapture)
http://www.adobe.com/products/presenter.html

Audacity [soundproductioni free,opensource)
http://audacity.sourceforge.net/

Audition® [soundproduction)
http://www.adobe.com/products/audition

AdobeVoice® [voiceoveranimation)
https://standout.adobe.com/voice/

Bryce® [3D landscapenodeling)
http://www.daz3d.com/i.x/software/bryeé/

CamtasisStudid® [screerrecordingto createsystemtraining,demosgtc.)
http://www.techsmith.com/camtasia/
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A Cbox® [video captureandstreamingplatform]
http:/Awww.winnov.com

A EdgeAnimate® [HTML 5-basedvebanimation
http://www.adobe.com

A FinalCutPrd® [videoediting]
http://www.apple.com/finalcutpro/

A Firework$ [webgraphicoptimizatior]
http://www.adobe.coproducts/fireworks.html

A Flasl® [animationsandinteractiveobject$
http://www.adobe.com/products/flash/

A Flipagran? [creatingvideo shortstories]
http://flipagram.com/

A GarageBand® [musiccreation
http://www.apple.com/ilife/garageband/

GoReact [time-codedfeedbackandcritique of speechegresentationsyr otherperformance

basedskill]
http://www.goreact.com

A Hapyal® [interactivevided
http://www.hapyak.com

A Hyperlaps8 [creatingtime-lapsevideos]
https://hyperlapse.instagram.com/

Instagrarf Imicro-videocreation]
https://instagram.com

A lllustrato® [synthetic line artgraphicediting
http://www.adobe.com/products/illustrator/

A iMovie® [videoediting]
http://www.apple.com/ilife/imovie/

A Kaltura[cloud-basedvideoproductionplatformi opensource)
http://corp.kaltura.com/

A Logic Prd® [musicproduction
http://www.apple.com/logicstudio/

A Multipop® [interactivevideo]
http://www.getmultipop.com/

A NawmaP [Al-drivenvideoscenariocreation]
http://www.nawmal.com/

A Photoshof3 [photograph®r continuousonegraphicediting
http://www.adobe.com/products/photoshop/family/

A Posef [human3D modelcreation
http://poser.smithmicro.com/
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RaptMedid® [interactivevideo]
http://www.raptmedia.com/

SimpleshoW [a servicethatcreatesexplainervideos thatvisualizecontentthroughanimations

thatsynchwith theaudiotrack]
www.truscribe.com

SnagIt® [screercapturé
http://www.techsmith.com/snagifslp.html?gclid=CNK6gceWyLcCFQyk4AodAV8AFw

SWiSHMax® [animationi outputsto Flashformaf
http://lwww.swishzone.com/index.php?area=products&product=max

Truscribé [a servicethatcreatesgraphicrecordings thatvisualizecontentthroughdrawings

thatappeamlandevolvein synchwith theaudiotrack]
www.truscribe.com

VideoScrib& [an automatedool thatsimulateshe creationof whiteboardvideos]
http://www.videoscribe.co/

Viddler® [platformfor interactivevided
www.viddler.com

3.9.4. Word processorspagelayout, and documentformat tools

ThesetoolscreateeLearningreferenceandplanningdocumentandstorethemin a convenienformat
(for example PDF)thatpreservesheir appearanceexamplesnclude:

A

A

Acrobaf
http://www.adobe.com/products/acrobat/

GoogleDocs®
http://docs.google.com

iBooks Author®
http://www.apple.com/ibookauthor/

Mindjet Map$® [visualmappingtool for organizingcontenti for iPad
http://itunes.apple.com/us/app/mindpaapsfor-ipad/id440272860?mt=8

Mindmeistef [visualmappingtool for organizingideasi for authoring,or directuseby studenty
http://www.mindmeister.com

Mockflow® [userinterfaceconcept/wireframeesigntool)
http://www.mockflow.com

Office®
http://www.microsdt.com/

OpenOffice[opensource
http://www.openoffice.org/

QuarkXPres%
http://www.quark.com/

Viewportsizes.corff[guideto screersizesof mobile device$
http://viewportsizes.com
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3.9.5. Databaseapplications

Theseapplicationsreateandconfiguredatabasethatmaybe accessetly anelLearningapplication.
Examplednclude:

A Acces®
http://office.microsoft.com/etis/access/FX100487571033.aspx

A Oracl®
http://www.oracle.com/

3.9.6. Web-basedcollaborationtools

Theseapplicationscreatecollaborationrmechanismandpeerto-peercommunicatiorfunctions,normally
for meetingsUseof thesefeaturedn elLearnings increasingapidly; somevendorsnow specifically
tailor thesetoolsto supporteLearningandtheir authoringanddelivery systens. Thereis considerable
overlapbetweerthesetoolsandthe virtual classroonauthoringtools categorydescribedn 3.3. Virtual
classroonsystemsExamplesnclude:

A AdobeConnect
http://www.adobe.com/products/adobanect.html?promoid=DINSD
A ELGG [opensource]
http://elgg.org/

A GoToMeetin§
http://www.gotomeeting.com/fec/online_meeting

A WebEX
http://www.webex.com

3.9.7. Webpageeditors

Theseapplicationscreateweb pageghatmaybereference®r areotherwiseancillaryto the main
eLearningcoursescreensThetoolslistedin 3.1.1 Websitedevelopmentoolsarealsousedto createweb
pagesthetoolslisted herediffer in thattheydo notincludeextensivesite managemerfeatureshence
theyaresimplerto useandlessexpensive.

A CoffeeCuf§
http:/www.coffeecup.com/htméditor/

A EasyWebConterit
http://easywebcontent.com

A Edito®
http://www.mozilla.org/editor/

3.10.Comparisorof categories

AlthougheLearningprojectscanvary widely in their level of effort andcomplexity,thusputtingvarying
burdenson the capabilitiesof authoringtools, the following chartillustratesoneway in which someof
the categorie®f tools presentedn this sectioncanbe comparel. Much of the variationbetween
categoriess simply dueto theinherentcomplexityof the productthatthe categoryis designedo author.
Notethatin generalaspowerandflexibility increasessodoesthe developmentime andcost(both of
thetool and the productst creates).
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Accordingto arecentsurveyof authoringtools (Shank& Ganci,2013),usersgenerallypreferpower
(58.8%)overeaseof use(36.6%).

High
ORapid Application Developmenttools
O Virtual world developmentenvironments
LCMSs Q
O Game developmentenvironments
Desktop-based E-leamning O O Simulation developmenttools
developmenttools
Power and Web-based E-learning O
Flexibility developmenttools

O Database-delivered Web application systems

O Web developmenttools
O Virtual classroom systems

O External document converter/optimizertools

Chart concept from
http:/Awww.suddenlysmart.com/
smartbuilder.htm

Low Development Time and Cost High

A 2014surveyby DiDonato(2014)comparecheweLearningtioolsbeingacquired Thesenumbers
representespondentseportingthattheywerein the proces®of acquiringtoolsin the specifiedcategory.
Notethatsomeof thesearenot authoringtools perse(althoughthereis anauthoringcomponent
involved).

Mobile learning............ccccvvvvvvvvvnvieenn. 33%
e-Learningdevelopmentools.............. 30%
Video solutionsS..........ooeevvvevviiiiiiicanns 25%
Virtual events/classroom.................. 22%
Assessmerandtesting............ccceee..... 21%
Gamificationandrewardsolutions.......18%
Presentetools..........ccccccviieeiiiiceieeennn. 17%
Contentdevelopmentools.................. 17%
Wikis, blogs,or forums...................... 16%
Collaborativework spaces................. 15%
Socid Networks..........ccovvvieeinieeeeceeen, 15%
Webconferencing........ccccvvveveevveenneen. 13%
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4. Specialfeaturesandissuesto consider

4.1. RapidelLearningauthoringtools

Rapide-learningauthoringtools aresimplerto usethanthe standalondoolsdescribedn 3.1.3 eLearning
developmentools, sincetheyenabledeveloperso usea familiar programlike PowePoint® or Word® for
authoringthe raw content.Developerghenconvertthesedocumentdo eLearningscreensisingtherapid
eLearningauthoringtool, addinginteractivefeaturesThesetoolsenabletherankandfile user(thismeans
subjectmatterexpertswith no pagedesign,authoring,or programmingexperiencé notinstructional
designer®r coursedevelopersjo createtrainingmodules.

Thegenerabdvantagesftencitedfor thesetoolsare:
A Shortenedievelopmentimes

A Reducedost,duenotonly to thereducedveralllevel of effort (LOE) in producingthe course,
butbecaus¢he authoringtoolsaregenerallycheaper

A Ability to quickly andeasilymakechangesindredeploycontent(especiallycritical where
contentis volatile)

Critics of thesetools notethatthey often producecourseswith a cookie-cutterlook andfeel (dueto the
templatedrivenarchitectureandtechnicalinexperiencef coursedevelopersandthatthereis usuallya
substantiatradeoffin the ability to producecomplexeLearningproducts,asshownin 3.10 Comparison
of categories ThefactthatdevelopersnustuseWord® or PowerPoirit asa startingpointcanbea
limitation for producinginteractive mediarich eLearningunlessthetool providesa substantiabbility to
addinteractionsafterconversionln thesecasesthefact thatthe outputformatis a robustinteractivefile
typelike Flash,canbehelpfulin enablinggreaterinteractivityin thefinal product.

Thesetoolsgenerallymakethe mostsensevherecontentalreadyexistsin a usableform (for exampleas
PowerPoin? slidesusedin aninstructorled course)andwhereonly lower-level learningobjectivesneed
to be met. Note thatmostPowerPoirit slidescontainhighly abridgednformationthatis notdesignedo
standaloneaslearning,sotherewill needto be someeffort to modify the slidesor augmenthembefore
or afterconversion.

A lively debateon the prosandconsof useof thesetoolsis presentedn thefirst threechaptersof Allen

(2012) Also notethatthe definition of theterm rapideLearningauthoringtool is defineddifferently

thantheway it is describedabove;somedefineit asanytool thatdoesnot requirethe authorto write code

or scriptto createcontent However, ADL argueghatmanyof thosetools,despitetheir carefulattention

to easeof useandWY SIWYG design havebecomesocomplexthattheyhavelosttheir claimto the
rapid moniker.ADL thusdefinestoolsin this categoryasonesthatareprediatedon usingPowerPoint

or Word asa startingpoint, evenessentiallyoptimizing PowerPoinfiles for eLearningwithout changing
themto anotherfile format.

Useof thesetoolshasbecomequitewidespreadtheelLearningGuild reportedn their 2013surveyof
authoringtools (Shank& Ganci),2013)that64% of respondentsreatefiPowerRint-to-eLearning with
their authoringtool.

4.2. mLearningauthoring tools

Authoringlearningfor mobile devicesis differentin a numberof significantways involving the
following:
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A Operatingsystemsandhardwarespecgespeciallyscreersizeandresolution)for mobile devices
arevery differentfrom onedeviceto the next,leadingto the emergencef responsivalesignFor
moredetails,see4.12Responsiveesign

A Connectiorspeedo datanetworksis highly variable, dependingn time of day, userlocation,
etc.

A Performancés generallyconsiderablyfesspowerfulthandesktopcomputersThis is dependent
onsuchthingsasmemory,disk spacechip design.etc.

A Mobile phonesarehighly personalizeqasopposedo desktopcomputers)which makest hard
to baselinea design.

A Therearedifferentparadigmdor interactionwith mobile device(e.g.,usingfingers,especially
thumbs ratherthana mouse) This presentgproblemsfor rollover interactionsandlargetextentry
windows.

A Many phonescandynamicallyshift portraitvs landscap@rientation.Contentmay needto adjust
accordingly,or beviewedonly in alockedmode(which usersneedto bewarnedabout).

A Thereis aneedto testdevelopedontenton mary differentplatforms smallbusinessedo not
normally havetheresourceso acquireall of these A wayto avoidthis problemis to use
http://www.deviceanywhere.cofor testing(a cloud-basednobile phoneemuator thatshows
youwhatyour learninglookslike andhow well it workson anyplatform).Note thatemulators
arenotalways100%consistentvith the actualdevice.

A Notall eLearningcontentis appropriatdor mobile delivery. Appropriatemobile learningcontent
canbethoughtof asfalling in threebasiccategoriegQuinn,2011):

0 Learningaugmentation
Motivationalexamples

Extendinglearningprocessewith newconceptrepresentationsiew contextsfor
examplesextendedractice.
o Performanceaugmentatiorfakaperformancesupport)

Decisionsupporttools
Jobaids

Help applications
o Learnlet/Microcourses

A Outputfiles canbe standalon@ppsor browsetdelivered.In the caseof standalonepps Flastf
is currentlynot compatiblewith somedevices.

A Authoringtoolscurrentlydo not usuallyhavethe ability to build contentto takeadvantagef
built-in functionslike camerasgcompasses;PS,accelerometergyroscopeandothersensors,
althoughthisis changingquickly. Certainmobile devicefunctionswill alwaysbe hardto access
unlessyou build your contentwithin a nativeappenvironmeniusinga low level programming
languagdike ObijectiveC, however).

A Standardnteractivecontrolson the mobile platformwork differently thanon the desktop This
hasresultedn thefollowing bestpractices:
o D o nuddaradiobuttons,useregularbuttons
o D o nugdrollovers
0 Usebuilt-in cell phonethemesfunctions,andnavigationwhenpossible
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An importantdecisionin authoringmLearningis whetherto authorthe applicationasa standalonappor
aweb-basedapplicationthatdisplayswith the mobile devices browser Herearesomeof the
considerationgHaag,2011):

A DevelopmLearningasa webapplicationwhen:
0 You seekcrossplatformcompatibility.
o0 Youc a rsupportthe developmenbf nativeappsusingproprietarySoftware
DevelopmenKits (SDKs).
0 Accessibilityis arequirement.
0 Usingmoreadvancedapabilitiesof thedevicei s required(e.g.,offline, camera,
accelerometergyroscopeetc.).

A DevelopmLearningasa nativeappwhen:
0 Youarechargingfor it (for profit).

O oO0Oo0ooOo

You arecreatinga game.

You areusingspecificlocationinformation.
You areusingcamerasaccelerometergtc..
You areaccessindghefile systems.

o Therewill beoffline users.

Thefollowing is alist of prosandconsfor each:

A Nativeapps
o Pros

~

Bestfor:
A Developinggamesand3D
A Usingcamera®r otherfeatureqe.g.AugmentedReality)
A Accessinghefile systems

Do notrequireconnectivity,thoughcanbe designedo connecto anykind of
cloudserviceor webapplication.

Faster, morepredictableperformancéecauseheycandirectly accesshe
mobile device'shardware.

They offer a bestin-classuserexperienceopffering a rich designandtapgng into
devicefeatures.

Canbemuchmoresecure

Canlock or deletecontentremotely

Relativelysimplefor a programmeto developfor a singleplatform
Contentcanbe pushedr pulled.

Contentcanbe downloadedor offline consumption

Theyrequirea unigueprogramminganguage.
Theycannotbe easilyportedto othermobile platforms.
Updategenerallyrequiredownloadinga newfile.

Accessibilityis difficult to achieve.
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I Cantakelongerto deploy
I Developingtesting,andsupportingmultiple deviceplatformscanbe costly.

I Theymayrequirecertificationanddistributionfrom a third party thatyou have
no controlover(esp.in the caseof Apple).

A Webapps

o Pros
Languagesireeasierto learnanduse:HTML, CSS,andJavaScript
Simpleto deployacrossmultiple handsets dont needseparateversionsfor each
operatingsystem
Easierto controlaccesgsincenot availablethroughappstores)
Featuresareconsistentith featuresof a PCbrowser(thususerexperiences
similar)
Contentis accessiblen any mobilewebbrowser
Canbepackaged portedasa hybrid app usingatool like PhoneGap(see
below)
Allows potentialaccesdo the samelLMS environmen{or a specializedlavor of
it) thatdesktopoffers
Fasterto deployandupdate

o Cons

Requiredive Internetaccess
Optimalexperiencamight notbe availableon all handsets

Browsersupportfor interactivityandrich mediavaries.This forcesprovidersto
goto leastcommondenominator.

Canbechallenging (but notimpaossible)o supportacrossnultiple devices

Dond alwayssupportnativeapplicationfeatureslike offline mode,location
lookup,file systemaccessgcameragtc.

Cant pushcontentto the learner Must notify themvia someother
communi@ationsmediathatthereis newcontentthattheycanpull.
If you aretargetingmorethanonedevice,it is important to considera crossplatform, hybrid approach

allowing you build onceratherthancodingseparatelyor eachdevice.To do this, you devdop a mobile
webapplicationfirst, enjoyingall of the benefitsof thatapproachasdescribedabove.Then,you cangain

mostof the benefitsof a nativeappby wrapping thewebappin anapplicationshellsothatit is treated

by the mobile operatingsystemasa nativeapp.It canthenbedistributedthroughthe appstoresand
downloadednyour devicelike anyothernativeapp.Oneof the downsidego thisis thatthe conslisted
abovefor webappsstill remain(exceptfor requiringconnectivity,sincethe appis not servedirom the
networkbut storedon thedevice).lt is importantto keepin mind thatperformancef suchhybrid appsis
generallylesscomparedo a purenativeappapproach.

Applicationshellsfor hybrid appsinclude:
A Rhodeghttp:/rhomobile.com
A PhoneGaghttp:/phonegap.com
A Titanium (http:/appcelerator.cojn
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A AdobeAlR (http://adobe.coin
A MoSync(http://www.mosync.com

It is importantto understandhatthesearedevelopmenénvironmentsnhot authoringtools (althoughnow
someareintegratedvith authoringtools,suchasPhoneGapvith Captivate) theyrequireprogrammer
talentto be usedeffectively. For a detailedtreatmenbf the featuresandprosandconsof eachof these,

seeUdell (2012) pp.2027 210.

Thereis a growing consensu the mLearningcommunitythata coursethatis beingdevelopedor both
mLearninganddesktopdelivery shouldbe developedor the mobile platformfirst, thenmodifiedfor the
desktopversion,sincethistendsto drive simplifying the content Authoringthe mLearningversionfirst is
calledfiprogressiveenhancemeri,asopposedo authoringthe desktopversionfirst, whichis termed
figracefuldegradatiord

Ratherthanautomaticallyincluding everyscreerin bothplatforms(desktopandmobile), someauthoring
tools(suchasthe EXPERTPlatform)allow the authorto designatenly certainscreengor mLearning
delivery. This acknowledgeshe factthatmLearningtendsto work betterfor short,concisecontent
objects.Thesetools canalsousea moreperformancesupportorientedtemplatefor the mLearning
versionaswell.

Authoringtoolsarestartingto appeathatoffer alternativeformatsthataredynamicallydeterminedy
the contentwhenit comesin contactwith the mobile device.For example Articulate Storyline® detects
whetherthe useis devicecandisplayFlashfiles, andwill delivercontentin thatformatif so.If not,it
will deliverit in HTML 5. And if theuserhasaniPad® thathasthe Articulate app,it will delivercontent
throughthatplayer.

As a hybrid approachyou maywantto considemplacingQR codesin your eLearningor printedcontent
materialsthatmobile devicescanreadto providea convenienentry pointto a specificpieceof reference
information.QR codesarematrix barcodeshatlink to aweb URL.

Seethefollowing ADL documentgor moreinformationon mobile learning:

A mLearningGuide (optimizedfor accesgrom a mobile phone)
http://mlearn.adlniegov/

A mLearningHandbook(for desktopcomputerused containsmoredetailedinformation)
https://sites.google.com/a/adinet.gov/mofbdarningguide/home/

4.3. Opensource,freeware, and GOTSolutions

Opensourcesoftwareis definedby thefact thatits sourcecodeis madeavailablefor no cost,andusers
arelicensedo study,changeanddistributethe softwareto anyoneandfor any purposelt is usually
developedn apublic, cdlaborativemanner andthereis usuallya communitysite wherecontributorscan
shareanddiscusgheir contributions.

Opensourceoptionsareobviouslyattractiveto buyersbecausehereis nolicensingcostinvolved. You
needto beclearonthe prosand consof purchasinganopensourcesolution,asin thelongrun,the cost
couldequalor exceeda commerciakolution.|tés easyto be overenamoredvith thefreelicenseaspect
andignoreotheraspect®f the solutionthatwill costmoneyregardlessThaseaspectgenerallyinclude
installation,customizationandsupport.

It is alsoeasyto overlookthe potentialadvantagef opensourcetoolsin thatthe productcanbe
completelytailoredto the particularrequirement®f the organizationlf managedroperly,this advantage
canmakeanopensourcesolutioncheapernotjustbecausehelicenseis free,butbecausehe
developmenandcustomizatiorefforts canbe focusedsolely on the need=of the organizatiorandnothing
more.Contrasthis with a commaecial productwith lots of featureghatyour organizatiormaynot need
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(butwhichyou areessentiallypayingfor nonetheless)rhe businessnodelfor a standarccommercial
systemis to build to thewidestsetof possiblerequirementso attractthe widestclientbase.Your
organizatiormaynot needall or evenmostof theserequirements.

On Octoberl6,2009,U.S.DoD issuednewguidanceon opensourcesoftware(see
http://powdermonkey.blogs.oufiles/20090ss.pdf The guidanceemphasizethatopensourcesoftware
shouldhaveequalweightasproprietarysoftwareduringacquisitionevaluationslt is a breakfrom the
past,whenopensourcesoftwarewasdeprecatedor usein DoD dueto securityand quality concernsThe
benefitsof opensourcesoftwarearedescribedn this guidancedocumentasfollows (opensource
softwareis referredto asfiOSS)):

A Thecontinuousandbroadpeerreviewenabledoy publicly availablesourcecodesupports
softwarereliability andsecurityeffortsthroughtheidentificationandeliminationof defectsthat
might otherwisego unrecognizedby a morelimited coredevelopmenteam.

A Theunrestrictedability to modify softwaresourcecodeenableghe Departmento respondnore
rapidly to changingsituationsmissionsandfuturethreats.

A Relianceon a particularsoftwaredevelopeior vendordueto proprietaryrestrictionsmay be
reducedby theuseof OSS,which canbe operatecandmaintainedoy multiple vendorsthus
reducingbarriersto entryandexit.

A SinceOSStypically doesnot havea per-seatlicensingcost,it canprovidea costadvantagén
situationswheremanycopiesof the softwaremaybe required andcanmitigaterisk of cost
growthdueto licensingin situationswherethe total numberof usersmay notbe knownin
advance.

A Opensourcdicensesdo notrestrictwho canusethe softwareor the fields of endeavoin which
the softwarecanbe used.Therefore OSSprovidesa netcentriclicensingmodelthatenables
rapidprovisioningof bothknownandunanticipatedisers.

A SinceOSStypically doesnot havea per-seatlicensingcost,it canprovidea costadvantagen
situationswheremanycopiesof the softwaremaybe required andcanmitigaterisk of cost
growthdueto licensingin situationswherethe total numberof usersmay notbe knownin
advance.

A By sharingtheresponsibilityfor maintenancef OSSwith otherusersthe Departmentan
benefitby reducingthe total costof ownershipfor softwareparticularlycomparedvith software
for which the Departmenthassoleresponsibilityfor maintenancée.g.,GOTS).

A OSSis particularlysuitablefor rapid prototyping andexperimentationwherethe ability to "test
drive" the softwarewith minimal costsandadministrativedelayscanbeimportant.

(MemorandunClarifying GuidanceRegardingOpenSourceSoftwareg(OSS) Oct. 16,2009)

Whatis importantto understanébout opensourcesoftwareis therelationshipt behooveyouto build
with the communitysurroundinghe opensourceproductyou areacquiring.Stayingin touchwith the
communityin orderto be ableto discoverandusealreadydevelopednodulesof functionality thatyou
need(which arenot partof the productbaselinecandecreasgour customizatiorcostsenormously.
Opensourcecommunitiesoftenremindyou thatdeployingopensourcemeansyou arearesponsible
memberof their community.Thereis anexpedationthatyou mustcontributetod aswell asreceive
fromd thecommunitycode training,anddocumentationThe costof stayingactivein the community
andbothresearchingindacquiringaswell assharingyour productsandsolutionsmustbe factoredinto
the LOE for acquiringanopensourcetool.

It is alsoimportantto evaluatehe strengthandsize of the opensourcecommunityfor the opensource
productyou areacquiring,aswell asthelongevity of the product.This canmitigate obviousconcernghat
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major sponsor®f opensourcesoftwarecanstopdevelopmenatanytime, or thatcommunitiescan
atrophy.Anotherpossibleconcernis thatatool cangrow soquickly in its popularitythatdocumentation
takesa backseatto developmenandhasnot caughtup to the currentreleaseof the software Especially
in the caseof opensourcesoftware whereyou haveno vendorwho is obligatedto supportyou, a lack of
adequatelocumentatiortanmakea productdifficult to install, use,maintain,andtroubleshoot.

Finally, the baselineversionsof someopensourceproductsarevery basic;somelevel of customizatioris
oftenneededo makethe softwarenot only meetyour specialrequirementdput alsomeeta modestevel
of universallyrecognizedunctionality for the type of product.lt mayberisky to assumeahatanopen
sourceproductwill be usablestraightout of the box. If you haveno developmentesourceseadyto
augmenthe products functionality right afteryou acquireit, you maynotbe ableto useit for sometime.

Freewaremayor may notalsobe opensource Freewaranay haverestrictionson copying,distributing,
andmakingderivativeworks of the software whereopensourcesoftwaredoesnot. And freewaredoes

not necessarilynakesourcecodeavailable Freewaranayberestrictedto personalise ,nonprofit use,

non-commercialuse etc. Freewardhatis not opensourceis a risky investmentsinceyou cannoteasily
customizei.

Theremaybe specialrestrictionson useof freewarewithin your organizatio. For U.S.DoD, see
http://www.acq.osd.mil/ie/bei/pm/rdibrary/dodd/d85001p.pdf

GOTSonly appliesto governmenentities.GOTSsoftwarecanbe createckitherby the technicalstaff of
agovernmentagencyor by acommercialendor(usuallythelatter). GOTSsystemsisuallyhavethe
following characteristics:

A Thegovernmenhasdirectcontrolover mostaspect®f the product,includingthe sourcecode.

A Thevendoror creatorhasgivena licenseto the governmenentity who paidfor it to freely use
andshareit within the governmentThe licensedoesnot permitthe governmento give or sellit
to outsideentities.

A popularmodelfor GOTSinstallationss to havereguar meetingsvhererepresentativegom
organizationshatusethe productthroughoutgovernmentiscussmewrequirementsandpossiblenew
featuresAt thesemeetingsagreementaremadebetweerthe representativeaboutsharingthe costfor
addingthesefeatureqwhich, aftertheyaredevelopedareavailableto all users).

Theoriginal vendor/developeis usuallythe preferredentity for doingthe customizationssincetheir
developersveredirectly involvedin creatingit andhavethe mostknowledgeabaut working with the
codebase This pre-existingexperienceandexpertisecansubstantiallyreducethe costof further
developmenandcustomizationA GOTSlicensedoesnot stipulatethatthe original vendorhasto do the
customizationhowever.

4.4. Hostedsdutions

Somevendorsof web-basedauthoringtools offer a hostedoption. A hostedtool is installedandmanaged
onthevendofs serverby their staff, ratherthanbehindyour enterprisdirewall by your staff. Someof the
advantagesf a hostedplatformare:

A Eliminatesthe costof hardwareandnetworkinfrastructureneededo supporta local installation
of thesystem.

Lowersstaff costsfor administratiorandmaintenance.
Putslessbandwidthload on the corporatenetwork.

Contentandfeatureupdatecanbeaccomplishedvithoutinterventionby staff.

To To To D>

Enabledasterimplementation.
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A Requiredittle or nointernaltechnicalsupportor development.

Oneof the maindisadvantagesf a hostedsolutionis thatit restrictsopportunitiesandscopefor local
customzation.Also, a hostedsolutionmay not providethe level of securityrequiredby your
organizationalthoughhostedsolutionsareincreasinglymoresecureFinally, it maynotbeanoptionfor
governmenentities,sincegovernmentulestendto mandateoutright ownershipandcontrol of systems,
while a hostedsolutionresembleseasing.

Vendorswho offer hostedsolutionscommitthemselveso a robusthostingandnetworkinginfrastructure
with uninterrupted24/7 accesgrom anylocation.The systenthatthey hostmustbe scalableandhave
redundanbackupandsecurity.Theseareitemsfor duediligenceverificationduringthe acquisition
process.

Mosthostedsolutionvendorsoffer accesdo their toolson a subscriptiorbasis. And someof these such
aseaygeneratdt, offer free accountgo producea limited numberof coursesasa gradienttowardsfee-
basedaccounts.

4.5. Templatesthemes andskins

Oneof the mostdramaticthingsyou candoto streamlineyour workflow andreduceevel of effort (LOE)
is to usetemplatesthemesandskins.You may hearthe termsfiskinsg fthemes) andfitemplateé used
interchangeablyhutit is usefulto think of them asdiffering in thefollowing ways.

Skinsusuallycompriseaninterfacewrapperor designthatis applieddynamicallyto a basiccontent
layout. The LMS usuallyprovidesthe skin from alibrary of themandcontrolsthe skinningprocessSkins
arevery commonin caseswheredifferentorganization®r usergroupsaresharingthe samelLMS, and
theyneedto usedifferentfistorefronts to reinforce/brandheir identity, or atleastin orderto not confuse
usersasto the owneror sourceof thecourse.The LMS detectsvhatorganizationrole, etc.theuser
belongsto, anddynamicallyskinsthe content.Skinsenablelocal variationson parentcontentobjects,
providing eachorganizatioror learnercommunitywith its own visualinterfaceor stylefor the samebase
contentmanagedanthelevel of asinglemastercopy.

Themesaregenerallystyle sheetghatglobally controlthe appearancandformatof screensbut arestatic
andconfiguredin the contentduringthe procesof authoring,via the authoringtool. Unlike skins,themes
provideformattingfor itemsappearingvithin theinterface(oftenin additionto theinterfaceitself). They
arenotapplieddynamicallyby the LMS. Themegenerallycontrolelementsata morefine-grainedlevel,
controllingcolor themeslook andfeel of interactivewidgets,etc.

Templatesareof two types.Onesuppliesaconvenienstartingpointfor developinga screen(often
includingtheinterface);you simply replaceplaceholdetext, graphicsgetc. Templatesanincludenot just
visualelementdut alargeproportionof thefunctionality of the screenpftenbasedn instructional
activitiesor kinds of interactions Someauthoringtoolsforce you to usetemplatesasstartingpointsfor
building screensyou cannotdesignanindividual pagewithout specifyinga templatefirst.

Templatesanalsobeawhole structurefor a course For example you may havea pre-testwith a certain
numberof questionsfollowed by instruction,followed by a posttest.In this kind of template the
standardizegequencef activitiesof the courseratherthanthe appearances controlled.This kind of
templatecanalsobe providedby the LMS, thoughin this case the elementsdaveto becreatedn the
authoringtool asseparatéearningobjects.

An authoring paradignthatreliesheavilyon templatessometimedermedfiform-basedauthoringg is
popularfor rapideLearningdevelopmen{see4.1 RapideLearningauthoringtools). Underthis
paradigmthecourseauthorpopulategormswith contentdataandobjects.Thereis aform (i.e.,templaté
for eachtype of screenbuilt to accomplisha specificdesign function,and/orinteraction. Theform is
limited to the functionsanddesigngncludedin thattemplate Thisis contrastedvith fifreeform
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authoringd whereauthorsstartwith a blankscre@, andhaveunlimitedaccesgo all of thefunctionality
providedby thetool itself. Formbasedauthoringtakeslittle or no programmingskill andenables
authoringby nontechnicalSMEs,while freeformauthoringtakessomeprogrammingskills. In form-
basdauthoring,nstructionaldesigneror SMEssimply choosethe templateor themethatappliesto a
screertheywishto build andpopulatethe content.This saveshugeamountof time, reduceghe
requirementor technicalexpertiseandsimplifiesthe autioring processsinceauthorsarejust populating
atemplateratherthanengineeringhewhole screen.

During the designphaseof a project,authorsmay eitherdeveloptheir own themesandtemplateor
choosethemfrom alibrary (usuallypackagedvith the authoringtool). Skinsareusuallycontrolledand
customizedsia a functionwithin the LMS. Managercanmandatehe useof templatesandthemedo
enforceuniform standards$or eLearningacrossanorganization.

Toolsvaryin thefeaturegheyprovidefor building your own templatesin generalthe processs:

1. Createaskeletonfor thetemplatethatspecifiesthe typesof mediaobjectsthatwill beincluded
onthepage.

2. Createor specifythe userinterfacewithin which the contentwill appearoftenin termsof a pre-
built skin).

3. Createthelayoutfor thetemplatethatincludessizesandpositionsof mediaobjects.

Of course useof templatesanrestrictcreativityandcreateeLearningthatis ficookiecutted in look and
feel; developerganmitigatethis by simply populatinga template/skingibrary with a wide selectionof
appropriatadesignsandscreertypes.

Screentemplatesarecritical for authoringmobile learning,sincescreerreal estates sorestrictedand
particularto eachplatform.Someauthoing andgraphicdesigntoolsincludea catalogof templategor
particulardevices.

4.6. Securityconsiderations

This sectiononly appliesto web-basedools.Like anyotherenterprisesystemauthoringtools mustmeet
the securityneed=of the organizationFor commercialnstallations authoringtool securityamountgo:

Protectingagainstunauthorizedogin. Thisis not primarily a functionof thetool, whoselogin
functionality relieson universalweb standardshut ratherthe placemenbf the systemwithin the
corporateintranetenvironmengandthe inherentsecurityfeaturesof thatplacementCommercial
entitiesareof courseconcernedboutotherorganizationgainingcompetitiveadvantagdy
seeingthetraining of competingcompaniesandgovernmengentiieshaveobvioussecurity
concernssoaccesdo thetool is a primary concern.

Locking usersout of capabilitiesthatarenotincludedin their userprofile, in otherwords,
keepingusersrom doing particularthingsoncein the systenthattheyarenot authorizedto do.
All web-basedauthoringtoolsincludelevelsof permissiorbasedn roles,but beyondthis, they
vary widely in termsof the typesandnumberof rolesandpermissionshatcanbeassigned.

A Segmentingystempermissionsothatthey mapto the levelsandspecifickinds of permission
thatyour organizatiorrequires.The questionhereis, if the systemforcesyouto usea
permission/roleassignmentemplate how applicables it to your environmentandcan
templatedetailoredto meetyour needs?s thereanoverridethatpermitsassignmenof
individual permission®n a function-by-functionbasis?
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For DoD organizationstherearespecificconsiderationselatingto the possibleharmful effectsto
nationalsecurityandindividuallife andlimb dueto unauthorizedccesgo the systemandparticular
coursedhatmaybe classified etc.. Therearea numberof issueghatneedto be consideredn thisregard.

4.7. Fileformats

4,7.1. Input

Sometimeghereis a needto convertmaterialsfrom ILT to eLearning.Theinputformatin this caseis
oftenWord® andPowerPoirtt files. Ratherthanstartingfrom scratchto recreateghesein the output
medium,you canusean externaldocumentonverter/optimizetool (describedn 3.7. Externaldocument
converter/optimizetools) to automatdhe conversionnto eLearning.Thefirst stepis to convertthe
PowerPoirft andWord® documentso web pagegesidingwithin anelLearningnterface;developersan
thenbuild eLearningnteractivityinto thesepagegsomeinteractivefeaturesmay be automatically
convertedrom PowerPoin® aswell).

If you arein this situation,you needto: 1) limit yourtool selectionto this specifickind of tool; and2)
carefullyassesgour input formatsto confirm thatthey matchthe toolé supportinput formats.Do not
assumehatyourlegacylLT documentsrein Word® andPowerPoirit; somemaybein desktop
publishingapplicationdike Quark®, or mayonly beavailablein PDFformat (andthe original sourcefiles
may belost).

4.7.2. Output

Probablythe single mostimportantquestionto askwhenchoosinganauthoringtool is: AWhatoutputfile
format(s)doesit produc@? It is importantthatyou determineyour outputformatbeforebeginningto
chooseauthoringtools. This servedo filter andfocusyour searchconsiderablyandensureghat: 1) the
files will work within your IT andtrainingdeliveryinfrastructurejncludingthe enduserplatforms(for
example PCandMac), operatingsystemsandbrowsersand2) you arenot stuckwith a proprietary
formatthatmaydisappeafrom the marketplacendeventuallyleaveyou with no ability to openandedit
thefiles, nor with the ability to runthemin a browser.CountlessorganizationshatusedAuthorwaré as
their authoringtool now find themselvesn this situation.

Many LCMSsandsomeweb-basedauthoringtoolsaredesignedo assemblanddeliverelLearning
dynamically,atruntime.TheycanoutputcompleteeLearnindfiles for useon anothermplatformasa
conveniencebutaregenerallynotintendedio be usedthis way. However,onemajor LCMS vendorhas
reportedo theauthorshatmostof their clientspreferto generatdiles in advanceandusethemon a
anothemplatform (often,the samevendois separaté MS product)ratherthantakeadvantagef the
interral ability of anLCMS to dynamicallyassembleanddeliverfiles at runtime.Eventhoughruntime
outputfiles maynotbe storedon the server |t is importantto considerthefile formatof thefiles thatare
deliveredto usersatruntimerelativeto factors suchasbrowsercompatibility.

Frequentlythetype of trainingyou arecreatingdrivesthe outputformat. The mostimportantdivisionis
betweersynchronouss asynchronoutearning.Authoring systemdiffer markedlyin their optimization
for thesetypes of learning.For instancefor synchronouglLearninganexternaldocument
converter/optimizetool is probablyyour bestchoice.Most of thesetools offer outputsfor synchronous
learningsuchasspeakenotes handoutspr studentguides,in Word® or PowerPoin? format.

The choiceof anoutputformatdependgprimarily on therequirement®f your delivery systemaswell as
onthetypeof learningthatthefile formatsupportsForinstancethe Flaslf .swfformatrobustlysupports
high levelsof interadivity andis supportedy mostdelivery systemsvhenembeddedn webpages.
However therangeof toolsthatcannatively edit.fla sourceFlasl? files is muchnarrowerthanDHTML.
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You will needto checkwith yourIT departmento verify the compatibility of desiredoutputformatswith
the networkandfirewalls. For instance somefirewalls block Javaappletsdueto potentialsecurityrisks.
Outputformatsthatrequirebrowserplug-ins otherthanonesthatareprovidedasa defaultwith the
browserinstallation (suchasFlasI with InternetExploref’) canbe a serioudiability. This canputan
administrativeburdenon usersand/orIT personneto installandmaintaintheseplug-ins. Theymaybe
prohibitedin a userenvironmenfor this or securityreasons.

Someoutputformats(suchasFlast andHTML5) havethe advantagef built-in compressiorand
streamingof files atruntime. This canbe a significantadvantagén casesvherebandwidthis limited.

Outputfile formatcangreatlyaffectthe editability of your developedcoursewithin otherauthoringtools.
This canbecomeanissuewhenatool disappearérom the marketplaceor if a newauthorcomeson board
who prefersworking in a differenttool; if the coursecanbeimportedinto anothertool andmanipubtedas
sourcefiles in thattool, theseproblemscanbe alleviated.

It is importantto understandhatauthoringtools often useproprietarycodeobjects(for instance,
referenceso internalJavaappletsor codeinsertednto HTML commenfields) to facilitate authoring
functionsandcoursefeaturesTheremay be no problemrunningthesecoursesn LMSs, andtheymay
work in anybrowser butthesecodeobjectsmay bedifficult to understandiroubleshootandedit in
anotherauthoringtool or HTML editar. Theidealfor anauthoringtool is thatthe outputformatis
identicalto theinternalsourcefile format,andthatthis formatis a clean,universalcodelike HTML ; no

proprietarycodeshouldbeinvolved. This ensureghatyour codeis future proof , andwill work with
newversionsof operatingsystemsandbrowers.

It is importantthatyou determinewhetherthefiles thatanauthoringtool producegin a standarchon
proprietaryformat) are 100%editablein othertoolsthatsaythattheycanhandlethat format,especially
thosethatgeneratahatformatnatively. For example someauthoringtoolsthatallow outputassource
fla Flasl¥ files arenotasfully editableasnativeFlasl? files, althoughtheycouldbe openedn Flasl?.

You may needto takea detailediook ata products supportof anoutputformat. Thetermfisupport® may
not havethe sameconnotationsasthe termfis optimizedforo or fiis built foro.

Outputformatsarebecomingevenmoreimportantaswe enterthe mobile learningera.Authoring tools
havefeatureghatsupportproducingfiles thatcanplay on mobile devicesIn the past,developerdiadto
completelycustomizesLearningarchitectureandformatfor mobile devicesputthatis lessoftenthecase
with devicedike the Apple iPhore® thathaverobustbrowsercapabilities(thatmatchdesktopbrowsers)
andlargerscreens.

Note: atthetime of thiswriting, the Flashformatis notaccepteadniPhonesAny authoringfor the
iPhoneplatformmusttakethis into accountlf you aredevelopng coursedor the desktopplatformthat
you intendto repurposédor the mobile platform,youwill haveto re-outputor rebuildany Flashpiecesin
your contentin someotherformat(suchasHTML5 or AdobeAIR®) for iPhonedelivery.

As of thiswriting, HTML 5 is beingimplementedn the majorbrowsersThis outputformatis likely to
becomea universalformatfor eLearning See7.18 HTML5 formatfor importantconsiderationsegarding
this format.

4.8. Reuseof learningobjects

Coursesaandthelearningobjectsof which theyarecomprisedareusuallyexpensiveo produce no matter
whatauthoringtool is used.Thisis especiallytrue of mediarich learningobjects.Of coursethereis a
naturalincentiveto reuselearningobjectsandmediaassetsvhereit is instructionallyappropriateto save
developmentime andmoney.Most authoringtools (especiallyweb-basedoolsandLCMSs)
acknowledgehis fact by offering robustcontentobjectlibrary functionsthatfacilitate reusewithin and
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betweercoursesReusescenarioxanrangeall theway from a singleauthorwith anauthoringtool that
offersa selfcontainedibrary of objectsused(or on deckto use)in a courseto a web-basedool that
allowsstoragesearchandretrievalof objectsacrossanentireenterpriseof authorsandcoursesReuse
caneventakeplacebetweerorganizationsenabledby registryefforts suchasthe LearningRegistry
(http://learningregistry.oryandrepositoriesuchasthe RUSSELsystem(http://adinet.gov/russél/

Be awarethathavinganauthoringtool thatis optimizedfor reuses only thefirst steptowardsrealizing
reuseasanauthoringparadigmjnstitutionalandlogisticalbarriersmay deterfull implementatiorof
reuse Sonme examplef thesebarrierslistedonthe ADL RUSSELsiteat http://adlnet.gov/russelfeas
follows:

Developectontentis not storedin approvedaccessibleontentrepositories

Creating,uploading,andmaintainingmetadatassociateavith learningasses, Shareablé€ontent
Objects(SCOs),or SCORMcontentpackagess atime-consumingorocess

Creatingandregisteringcontentin approveccontentrepositoriegif available)is time-consuming
How to optimizethe designanddevelopmenbf eLearningcontentfor reuseis not understood
Policy enforcingreuseis eithernon-existentor ambiguous

Intellectualpropertyrightsconcerns

4.9. Commerciallyavailablecourses

Oneoptionthatmay belessexpensivehandevelopingcustomcoursewardrom scratchis to purchase
commerciallyavailablecoursesModelsfor deliveryvary;in somecasestheyresideon the vendors

serveronly andrequirelogin to a separatéMS. A reviewof commerciakoursewar&endorscanbe
foundat http://mason.gmu.edu/~ndabbagh/wblg/ForResiewDabbagh.htm

4.10.Standardssupport
4.10.1. SCORM

4.10.1.1. Overview

ADL hasidentifiedthefollowing high-levelattributesfor all distributedlearningenvironments.

A Interoperability : the ability to takeinstructionalcomponentslevelopedn onesystemanduse
themin anothersystem.

A Accessibility: the ability to locateandaccessnstructionalcomponent§rom multiple locations
anddeliverthemto otherlocations.

A Reusability: theability to useinstructionalcomponentsn multiple applicationscoursesand
contexts.

A Durability : the ability to withstandtechnologychangevertime without costly redesign,
reconfigurationpr recoding.

To achievetheseattributesin distributedlearningenvironmentsADL promoteghe useof the Sharable
ContentObjectReferenceModel (SCORM).SCORMdefinestheinterrelationshipf coursecomponents,
datamodels,andprotocolssothatlearningcontentfiobjects aresharableacrosssystemghatconform
with the samemodel.To supportinteroperability, SCORMstandardizethe meansf communication
from the sharablecontentobjects(SCOs)to the learningmanagemenrgystem(LMS), throughan
Application Progranming Interface(API) andprescribedlatamodelelements.
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For moreinformationon SCORM,seewww.ADLNet.gov.

It is importantto understandhat SCORMneitherdictatesnor precludesanyinstructional performance
supportor evaluationstrategy SCORMdoesenableobjectbasedapproacheto the developmenand
presentatiof eLearning.Thisis enabledby aggregatindgearningcontentcomposedrom relatively
small,reusablecontentobjectsto form meaningfulunits of instruction.Individual contentobjectscan
thusbe designedor reusein multiple contexts andaggregatedariouslyto assembleewcomponents
andprogramsof instruction.

This objectbasedapproachintendedto supportreuse meanghatcontentobjectsmustnot determineby
themselvediow to sequence/navigataggregationshatrepresenparcelsof instruction.Doing sowould
requirecontentobjectsto containinformationaboutothercontentobjects which would inhibit their
reusability. ADL addressethis requiremenby standardizing setof behaviorsthatthatall SCORM
2004-conformant_MSs mustsupport.Thus,the LMS, ratherthanthe content,controlsthe movemenof
learnerdrom SCOto SCO.

To supportreuse SCORMusesmetadatdo enablecontentobjectsto be discoverableghroughandacross
enterpriseswithin distributedcontentrepositories.

NOTE: Contentacquiredoy U.S.DoD mustbe SCORMconforman{ficurrentversiord) accordingto
DoD Instruction1322.26(Junel6, 2006).Seehttp://www.dtic.mil/whs/directives/corres/pdf/132226p.pdf
for moredetails.

4.10.1.2. Requirementsfor SCORMupport
Foranauthoringtool to robustlysupportSCORM,the authoringtool must:

Supportobjectbasedearningdesign
Allow definingof SCOsatanylevel of organization

Supportincorporationof all SCORMdatamodelelementsnto SCOs,including:
0 Mandatorycallsinsertedwithout consultingthe developer

o Optionalcallsinsertedasdraganddropelementssuchasa fiFinishandExito buttonthat
triggersanapi.setValue(cmi.exit.normal},erminate()all.

CreateSCORMcoursepackageshatincludeall necessarfiles andinformationfor the LMS to
properlyddiver the courseatruntime.Eitherdropdownmenusor wizardsshouldbe availableto
assisthe authorin the proces®f creatingthe coursepackage.

Allow directviewingandediting of manifesffiles

Providetools enablingreuseof coursepackagesindmanifestdn creatingnewcoursepackages
andmanifests

Includea SCORMmetadataditor.ldeally, someof this metadatas inferredor extractedrom
existingpropertiesof the coursewarewithout requiringmanualentry.

Allow definition of sequencingandnavigationrulesfor the courseorganization

Authoringtoolssupportthe SCORMrequirementslescribedaboveto widely varying degreeswith
widely varyingimplementationsAs partof your decisionprocessit is importantto evaluatehow fully
thetoolssupporteachof these andin whatway. The depthof supportfor the standarccanmakea big
differencein the LOE to produceconformanteLearning.
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4.10.1.3. Recommendationso ensureSCORMonformanceand support

Beforeyou evaluatehe authoringtoolsin termsof SCORMconformancendsupport,you should
determinethe targetSCORMconformancdevel (for example SCORM20044™ Edition) for your
content.Thiswill dependonthe conformancdevelyour LMS supportsLMSs canlag severalversions
behindthe currentlevel, andsinceSCORMIevelsarenotall backwardcompatible(especiallybetween
SCORM2004andSCORM1.2),it is importantto determinethe level of conformanceof your LMS (and
whetherit is certifiedatthatlevel).

SCORMcomesn five versions
SCORM1.1
SCORM1.2
SCORM20042nd Edition
SCORM20043rd Edition
SCORM20044th Edition (the currentversion)

If youexpectto deliverylegacycontentalongwith contentconformantwith morerecentSCORM
editions,thetoolsneedto includeoptionsfor exportingthesetwo standardseparately.

Notethatonly contentandLMSs canbe definedasSCORM-conformantandonly LMSs canbecertified
asconformant.The operationof anauthoringtool is notgovernedoy SCORM,andmanypossible
approachego autonating SCORMsupportexist. Only the contentproducedby it canbeassessefbr
conformanceandeventhen,it depend®n the configurationandparametershe authorsetsfor thetoolés
output.Contentmay be conformantput perhaponly if certainparametes aresetin a particularway.
This variability injectstoo muchuncertaintyin any determinatiorof conformanceTherefore authoring
tools,unlike LMSs, arenot judgedto be conformantor non-conformant.

During the acquisitionprocessyou will needto talk to your vendoror readdocumentatiorcarefully to
determinewhatthe limitationsarefor creatingSCORMconformantcontent.For instance sometools
advertiseSCORMconformancebut do notallow you to defineSCOsat anylevel of coursestructure;
you canonly definethe entirecourseasa single SCO.This defeatgshe ADL goalof learningobject
reusability.

We highly recommendhatyou acquirea sampleSCORMconformantLearningcourseproducedby the
tool you areevaluating andtestit onyour targd coursedelivery systemCoursedelivery systems
implementthe sameSCORMconformancdevel differently in somecasesthe interactionof the
particularimplementatiorof SCORMin the coursedelivery systemandthe particularimplementatiorof
SCORMin your SCORMcoursepackageevenif bothareatthe sameevel of conformancemay
uncoverissuesThis mayimpactyour decisionto purchasea particulartool.

If youdonothaveatargetLMS available you canusethe ADL SampleRunTime Environmento see
how your authoringtoolé contentoutputrunsin afully SCORMconformant.MS (downloadfrom
http://adInet.gov/wgontent/uploads/2011/07/SCORM.2004.4ED.SRTE_.v1.1)1.zip

You shouldalsorun a sampleSCOproducedoy theauthoringtool throughthe SCORMConformance
TestSuite(downloadfrom http://adinet.gov/wp
content/uploads/2011/07/SCORM.2004.4ED.TS_.v1.1)1.zip

to verify thelevel of conformanceheauthoringtool achievesn contentoutput.As of this writing, the
currentversionof SCORMis 20044™ Edition.
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Onepossibleapproactio comparingauthoringtoolsfor SCORMsupportinvolvescreatingthe sameSCO
in multiple authoringtoolsandtestingeachonein turnin the SCORMConformancel estSuite.Creating
the samepieceof contentin variousauthoringtoolscomparegheimportanttaskautomatiorfeature sof
eachtoold acomparisorthatnecessarilynvolvessubjectivejudgment® while filevelingthe playing
fieldo asmuchaspossible Thetestlogsthemselvesaugmenthe subjectiveaspect®f testingby
providing standardizeéndobjectivelydevelopedecordghatdepicteachSCOs degreeof succesin
supportingSCORM.

Thereis a SCORMAdopterlisting (thatincludesauthoringtools) onthe ADL public website.To seea
list of authoringtools,goto http://adlnet.gov/wgcontent/uploads/2014/09/SCORMAdoptersLocked. xlsx
enterauthoring tool in the Keywordfield, selectotheroptionsasneededo seeafiltered list, thenclick
Search Thesetools,alongwith manyof thethoselistedin 3. Categoriesand example®f authoring

tools havebuilt-in featurego supportachievingSCORMconformancein mostcaseshoweversome
manualcodingis necessaryo createfully SCORMconformanteLearning(for examplejn the
HTML/JavaScriptiwrappeo for SCOs).Furthermoremanyof thesetools do notautomatehe creation

of SCORMcoursepackages.zip files containingKXML manifesffiles thatdescribeSCOs metadataetc.).
For this capability,you shoulduseoneof thetoolslistedin 3.9.1 eLearningassemblers/packagerBhese
toolsautomatehe creationof SCORMpackagesprovidinga GUI interfacefor configuringSCORM
packages.

4.10.1.4. Supportfor SCORM004sequencingand navigation

Currently,supportfor SCORM2004sequencingndnavigationis rareamongself-containedauthoring
systemsYou mayneedto accomplishPSCORM2004sequencingitherby directly codingthe manifest
file (usingXML) or by usingatool suchasthe RELOAD Editor (see3.9.1 eLearning
assemblers/packaggrsvhich providesa GUI interfacefor definingsequencingndnavigation.
However,you shouldnotethatthe termsandtechniquesieededo usethe RELOADE  Editor requirea
thoroughunderstandingf sequencingindnavigationconceptsandlogic underSCORM2004.1t is not
for the fitechnicallychallenged

Althoughmostauthoringtoolsdo not providethe ability to generateSCORM2004sequencingulesfrom
scrath, someallow you to chooserom pre-built sequencingemplategthe ReloadEditorE  provides
this, aswell asthe ability to definecustomrulesusinga form with popdownmenusallowing selectionof
rule operators).

4.10.2. Section508

Section508(29U.S.C.794d)is alaw enactedn 1998thatappliesto all Federalgenciesvhenthey
develop procure maintain,or useelectronicandinformationtechnology Agenciesmustgive disabled
employeesandmemberf the public accesgo informationthatis conmparableto theaccessvailableto
others.For eLearningthis meansfor example thatspecialfeaturesmustbeimplementedn thecontent
sothattheyareunderstandablasingassistivesoftwarefor blind personsAchievingaccessibilityfor deaf
personsisuallymeansgncludinga scriptor closedcaptioningof any soundportions.

If your organizatioris subjectto Section508 compliancdor eLearningproductsit is critical thatyou
includethis asa decisionparametem your choiceof anauthoringtod. You canreducethe LOE in
developingeLearningf your authoringtool(s) hasbuilt-in 508 compliancesupport,sothatthereis no
needto undertakeadditionalproductionstepg(especiallyhighly technicalones)outsidethe normalcourse
of the authoringprocesswithin thetool. Your authoringtool shouldnot only addelementgo produce
complianteLearningcodeasyouwork with it, it shouldalsopreventyou from doingthingsthatwould
producenon-compliantcode.
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Someauthoringtoolswill allow youto create/designataparallelversionof the coursethatis 508
compliant,substitutingtext equivalentscreengor animationsandsimulationobjects.This versioncanbe
madeavailablefrom thewelcomescreen.

A built-in compliancecheckemwithin the authorng tool canbe useful,butyou shouldalsoverify
complianceby testingwith screerreadersoftwareusedby thosewith visualimpairmentsand/orusingan
independenaccessibilitychecker(see
http://www.rnib.org.uk/xpedio/groups/public/documents/PublicWebsite/public_tool3.hcsp

For acompletesummaryof considerationselatedto authoringtoolsandSection508, seethe WC36
Selectingand Using Authoring Toolsfor WebAccessibilityat
http://www.w3.org/WAl/impl/software.html

TheWC3 alsopublishesan AuthoringTool AccessibilityGuidelinesdocumentat
http://www.w3.0rg/TR/ATAG10/

Therearetoolssuchasthe CourseAvenuéccessibilityPlayef thatbuild Section508 compliancento
anyonlinecontent.

For referencesndotherinformationon Section508 compliance seehttp://www.section508.gov/

4.10.3. Aviation Industry CBTConsortium(AICC)

Supportfor this standards commonamongauthoringtools. The standards widespreadhasa long
history,andnotrestrictedto usewithin the aviationindustry.Seehttp://www.aicc.orgfor more
informationon this standard.

4.10.4. Standardsfor metadata

Someof the standardshatareusedspecificallyfor metadatan eLearningarethefollowing:

IEEE LearningObjectMetadataLOM)
http://www.imsglobal.org/specifications.html

Dublin Core
http://www.dublincore.org/

Supportfor a particularmetadatastandardn anauthoringtool is not neededinlessthe standarchasbeen
fully adoptedoy your organizationpr if you arethink thatthe contentwill bereusedoy anorganization
thathadadoptedt. If the metadatasstandarchasbeenadoptedauthoringtool supportfor it cansaveyou
time in enteringinformationthatfacilitatessearchdiscovery andcatalogingof your eLearningandother
contentobjects.In alargeenterprisevith manylearningobjects this mayrepresena significantsavings
of time andeffort. Theauthoringtool insers the metadatdields into the contenteitherinto theasset®r
asseparateXML files (in SCORM,it is thelatter).

Notethat SCORMdoesnot prescribeuseof metadataor any particularmetadatastandard.

4.10.5. CommonCartridge

IMS GlobalLearningConsortiumdevelopedCommonCartridgeasa standardvay to packagea course
for importingto anLMS. It hasmanyof the sameadvantageasthe SCORMpackagingstandard
(ContentAggregationModel). If you aredevelopingcourseghatneedto be packagedisingthis standard,
you shouldlook for authoringtool supportto saveyou time andtechnicalexpertiseSee
http://www.imsglobal.org/cc/index.htrfibr details.
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4.10.6. Trainingand LearningArchitecture (TLA)& ExperienceAPI(xAPI)

ADL hastermedthe nextgeneratiorof SCORMasthe TrainingandLearningArchitecture(TLA). All
currentandplannedfuture ADL technicalprojects,specificationsandstandardeffortsfall within the
scopeof the TLA, anumbrellatermthatcoversprojectsdesignedo createa rich environmenfor
connectedrainingandlearning.Phasd of the TLA is focusedon experiencearackingthatincludesthese
four areas:

A newruntimeAPI (calledthe ExperienceAPI, or XAPI)
A newdatamodel

A newdatamodelformat/syntax

A newtransport/communicatiomethod

Theoverall TLA vision alsoincludesconceptdor learnerprofiles,competenciesandintelligentcontent
brokeringto meetthe needdor individualizedlearningcontentandsystemsThe TLA is notintendedo
replaceSCORM,but SCORM,andmultiple othertypesof contentformats,will workin the TLA. The
four componentsf the TLA are:

Experiencedracking
Learnerprofile
Contentbrokering
Competencynfrastructure

The ExperienceAPI or XAPI (formerly knownasthe 6Tin CanAPI§, the fiexperiencdrackingd
componentescribedabove s the farthestalongin developmenturrently(versionl.0wasreleased
4/26/13,andthe specis now atversion1.01). The ExperienceAPI tradks bothformal andinformal
learningvia Gstreamé of learningexperiencessimilar to socialmediastreamsuchasTwitter and
FacebookBy capturinglearningexperiencesia streamslearningcanbe mashedip with otheractivity
datato fully analyzehow it tiesto performanceThenewAPI enableghe useof mobile devicesgames,
socialnetworks yirtual worlds,andsimulationsin learningandtraining environmentsvith theability to
tracklearningexperiencesonsistentlyacrossdevicesandplatforms.You couldreportthatDavid
watchedavideopdavid rateda videop david tweeteda video pand@aneretweetedavidds video 6

Learningcanalsobetrackedin reallife situationsandreportedthe sameway. For example @lohn
producecanaudiotrackfor avideopSteverediteda video Ralphposteda videopanddary earned
anAcademyAward for avideod Thisis why we describehis asficonnected learning,becauseven
fireallife 0 situationscanbe connectedn morewaysthanjust how peopleinteractwith computersonthe
Internet.

ThexAPI is a specificationthatdescribesninterfaceandthe storage/retrievalulesthatdevelopergan
implementto createa learningexperiencdrackingservice.The serviceworks by allowing statementsf
experience(typically learningexperiencedyut could be any experiencejo be deliveredto andstored
securelyin a LearningRecordStore(LRS). Widespreadidoptionof the xAPI maydrive LMSsto include
anLRS componenthatcanhandlexAPI statements.

Onemajoradvantagef the xAPI over SCORMis thatit doesnotrequirelaunchingcontentfrom an
LMS; in fact, it doesnotevenrequirelnternetconnectivitywhile the useris engagedn the learning
experienceLearnersanconnectafterthefactto allow the xAPI to recordtheir learningexperiences.
This hasobviousimplicationsfor the future of LMSs; to accommodatéearningthatis developedor use
outsideof the LMS environmentpr disconnectedise,LMSs may needto separateéheir functionthat
handestrackingof learnerexperiencemto a singlecloud-basedservice(in xAPI terms,anLRS) thatis
easilyaccessiblérom a variety of contentandcandynamicallycapturexAPI statementslescribing
learningexperiences.
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Authoringtoolswill needto be alde to generatexAPI statementbehindthe sceneswithoutrequiringthe
authorto do manualcoding.Any useractioncantheoreticallybe encapsulatedh anxAPI statemenand
trackedby anLRS. Theflexibility of anauthoringtool in definingxAPI trackingnodesmaybecomean
importantdifferentiatoramongauthoringtools,oncethe standards widely adopted.

Forinformationon the xAPI standardseehttp://adinefgov/adiresearch/performandeacking
analysis/experieneapil. Thereis alist of currentadoptersof the xAPI at http://adinet.gov/adl
research/performandeackinganalysis/experieneapi/xaptadopters/

Currently,adopterof the XAPI arefocusedon offering the option of performingSCORM ike
functionality usingthe xAPI insteadof SCORM,ratherthanleveragingthe uniquefeaturesof the xAPI.

Lectora® is anexceptionjt hasrobustsupportfor instrumentingeLearningmoduleswith XAPI tracking

of useractionsandconditions(eithercannedr authordefined),includingtemplateghatautomatically
setup XAPI trackingfor commonobjectssuchasquizzes

Expectto seeothervendoramplementthis supporteventually albeitwith somerethinkingof major
portionsof their authoringtool productmodel.

As of March,2014,thefollowing authoringtools supportedkAPI to somedegree

A AdobeCaptivat®
http://www.adobe.com/products/captivate.html

A Articulate Storyline?
http://www.articulate.com/products/storylhoeerview.pip

A Clar®
http://classrooraid.com/mobilelearningauthoring/

A Instancy
http://www.instancy.com/apis_and_integration.aspx

A iSpringPresentér
http://www.ispringsolutions.com/isprirgresenter/keyeatures.html

A Lector®
http://lectora.com/

A KnowledgeGurw®
http://www.theknowledgeguru.com/

A Zebrazapp®
https://zebrazapps.com/

A list of xAPI adoptersanalsobefoundonthe ADL Website at http://adinet.gov/adl
research/performangeackinganalysis/experieneapi/xaptadopterdt is importantto understandhat
theseearlyimplementationslo not usuallyoffer truly operendedoptionsfor includingxAPI statements.
Theinteractionnodesavailablefor includingxAPI statementaregenerallyvery limited, andfor very
basicformsof data,suchasassessmerscoresin mostcasexAPI is simply offeredasa parallel
alternativeto SCORMfor communicatingkey dataaboutthe learneds activities.However,expectto see
muchmoreflexibility soonin attachingxAPI statement$o all sortsof interactionswithin authoringtools,
dueto growingdemandor theaffordancesesultingfrom use of xAPI.
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Oneadvancan this areathatmay be comingsoonis the ability of anauthoringtool to ingestaweb-
accessiblXML file storinganxAPI profile. This would automateconfiguringthe authoringtool s ability

to recordtrackingdatathatis relevant for a particularusecaseor community,suchasthe medcal
community,or for learnersvho arewatchinga video.

4.11. Assessments

ADL recommendshatyou createassessmentsgithin contentsothattheyareportableandinteroperable;
however,n somecasesyou maywantto be ableto createassessmentiroughtools offeredwithin the
LMS ratherthanthroughthe externalauthoringtool usedto createcontent.Many LMSs offer this. The
downsideto usingthisinternalLMS authoringfunctionfor assessments thattheseassessmentze
oftenpermanentlyesidentn the LMS andcannotbe exportedfor usein anothersystemor with other
content.

Assessmerauthoringwithin the LMS maybe attractivebecausehis ensureghatassessmentaterwork
closelywith the LMS trackingdatabaseit is oftenquickerandeasieffor LMS instructorsand
administratorgo useaninternalLMS functionratherthancreateexternalassessmentsith the
appropriatedatacalls. Also, assessmermteractionscanbe moredifficult to programthanpresentation
content,soit avoidsthis technicalburdenon the authorsaswell.

Useof internalLMS assessmermtuthoringis particularlycommonin casesvherelearningactivitiesare
conductedffline andcannotbe assessedndtrackedby the LM S while the studenicompleteghem.
Thus,anLMS-deliveredassessmetig the only way to verify andstorethe studends level of masteryand
it is easierto authortheseassessmentsternallyin the LMS.

For moreinformationon LRSs,seethe ADL white paper Choosingan LRSat http://adinet.gov/adl
assets/uploads/2015/10/ChoosingAnLRS.docx

4.12. Responsivalesign

Simply put, responsivalesignii éis the approactthatsuggestshatdesignanddevelopmenshould
respondo the usets behaviorandenvironmenbasedn screersize,platform,andorientationo (Lee,
2014).0Originally, it wasnarrowly focusedon makingdesktopeLearningsuitablefor displayon mobile
devicescreensNow, it is morefocusedon tabletvs smartphonelisplayissuesalthoughlaptopand
desktopcomputersarestill accountedor in mostresponsivealesignsolutions.

It is importantto emphasizénerethatit is not simply a matterof producinga filiquid layouo that
automaticallyadaptdo the screersizeandorientationof the device.Mostresponsivalesignpractitioners
emphasiz¢hatmanyotherdifferencesn the way devicesareusedmustbe accountedor in true
responsivalesign.For instancetabletsarenormally usedwhile sitting down,andsmartphoneareused
while the useris standingandevenmovingabout.

Thebasicpremiseof anauthoringtool thatachievesesponsivalesignis thatthe authoreccontentdetects
thescreersize,platform,andorientaion of the device, andthroughbuilt-in scriptsmakethe adjustments
automaticallyto variousparametersf theformatfor optimaluserinteractionwith the content This does
not meanjust shrinkingor expandingelementsn the page.lt couldinvolve moving locationsof objects,

andit couldgo sofar ashiding informationbehinda More  link. Thegoalis to beableto author
contentonceandhavethe contentintelligently adaptto the user,notauthorfor eachdifferentdevice.

AuthoringtoolssuchasAdobe Captivate9.0 arenow appearinghatachievevariousdegree of
responsivalesign.Therearesignificantdifferencedn thewaysthatresponsivalesignis implemented,
however Always checkfiunderthe hood to ensurehatyou truly havetheability to authoroncefor the
manydifferentscenariogou require.
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Therearecurrentlythreeapproacheauthoringtool vendorsaretakingto responsivealesign Probablythe
mostpopularis the approactexemplifiedby Adobe Captivate Thistool, like manyotherauhoringtools,

reliesona slide metaphoto presentontentratherthana scrollingwebpage.Thereare breakpoints

for eachcategoryof device;if ascreersizeis biggerthanthe sizeestablishedor a givenbreakpoint, the
nextlargerbreakpointayoutis displayed Breakpointscanhavemasterchild relationshipspr they canbe
authoredndependently.

Thenthereisthe approactadoptedoy the opensourcetool Adapt, which usesa scrollingwebpage
metaphorgontentis authoredasinline elementsin a liquid layout . Thatis to saythatwhensqueezedy

asmallerscreencontentwill reflow downthe page.Elementswill notlosetheir relativepositionbecause
theyarepositionedaspartof the sequencef contentobjects.

Finally, Articulate Storylinehasadoptecanapproactthatrelieson a mobile courseplayerthatresponds
to differentscreersizesandorientatons.|t adjuststo smallerscreendy doingsuchthingsashiding
sidebamenusandeliminatingbrowserchrome.Theyalsoplanto includefeaturedn the authoringtool
thatallow web-basedcoursego rundirectly in modernweb browserswithout the needfor a player.

5. Listof possiblerequirementsfor authoringtools

Thefollowing is acomprehensivéist of possiblerequirementgor authoringtoolsyou maybeacquiring.
It couldalsobe usedto assesshe quality andsuitability of authoringtools The applicability of itemsin
thislist to your situationwill probablyvary widely; someitemsmay be missionrrcritical for your
organizatiorandsomemay not be pertinentatall. You needto carefullyweightheimportanceof eachin
evaluatingauthoringtools If yourateyour list of tool candidatesimply by all itemsin thelist without
weightingeachitemfor its importanceto you, it could skewthe results which couldleadto a poorfinal
choicefor your system.

Thereis alsotheissueof the degreeof suppat thatanauthoringtool providesfor acertainfeature Very
few of thefeaturedistedbelowareeither100%presenbr 100%absenin a givenauthoringtool; they
may be statedin termsthatarevery measurablendspecificor high levelandsubjective You mayneed
to translatethe lattertype of itemsinto specifictermsthatcanbe easilyassesseinh a givenproduct.

Thefollowing list of featuress groupednto majorareasTheseareirrespectiveof categoryasdefinedin
3. Categoriesand example®f authoringtools Someof thesecriteriamaynotapplyto your situation.

It is importantto remembethe simplefactthatmostusersjn manycasesegardles®f their skill set,will
follow the pathof leastresistancén usinganauthoringtool, aswith anyothersoftware.In otherwords,
userswill gravitatetowardsthe mostheavily optimizedsystemfeature® thosethatareprominently
availablein theinterfaceandeasiesto manipulate The systemmayincludemanyadvancedapabilities,
or eveneasyworkaroundsor hacksthatarepossible but mostuserswill ignoretheseif theyarenot
designedo follow the pathof leastresistanceThis candrive a idumbingdownd of the sophisticatiorand
quality of theendproduct,reducinglearningeffectiveness$o belowdesirabé levels.

Sothe questionis not necessarilyfiwhatcanthetool do but, iwWhatcanthetool doin aright-out-of-
the-box, plug-andplay, easiest/mosbbviouspathusecasescenario® Justbecause vendoris ableto
makeatechnicalcasethattheir sysemhasa particularcapabilitydoestit meanthatit is implementedn a
way thatis easyfor usersto see understandanduse.Thus,whenevaluatingtoolsagainsthesecriteria,
you shouldbe looking to go beyondcheckinga box thatindicatessimply whetherthetool hasthefeature
or not, butevaluatinghow well optimized,emphasizedandimplementeahe featureis in the software ,so
thatauthorswill beinclinedto useit. This appliesespeciallyto featureghatyou considerimportantto
your training mission.
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Beforeyou evengetto the point of askingfiWhatcanthetool do® you shouldof courseask,iwhatis the
learninggoall amtrying to accomplish@ It is dangerouso allow the capabilities(especiallythosethat
areeasiesto use,asmentionedabove)andlimitations of your authoringtool to dictatedesign.The
learninggoalsandperformanceroblemsyou areaddressinghouldbe clearly definedbeforechoosing
any particulartool; only afterdefiningtheseshouldtools shouldbe chosenpasedon how well optimized
theyarefor the particularlearningoutcomesyou require.

As with mostsoftware systemghatareeasiero learnandusehavefewercapabilitiesandvice versa
(see3. Categoriesand example®f authoringtools). Sophisticatedapabilitieswill generallyrequirea
systenthatis harderto learnand/orrequirespecializerofessionaexpertiselt is importantto determine
the skill setswithin your pool of authoringtool users sothatyou know whatyou arepreparedor and/or
whatyou might haveto acquirein termsof stafiing or training. You canengineeryour staff expertiseand
rolesto matchthe out-of-the-box systemputit is usuallynot costefficientto engineethe systemto
matchstaff expertise.

This alsoappliesto productiontaskflow; you will almostinvariably needto decidewhetheryou wantto
changeyour internalprocesseto matchthe built-in authoringtool taskflow, or vice versa(i.e.,
reengineethe authoringtool to matchhow your organizatiordoesthings).Aboveall, do not
underestimatéhefinancial pressuregyou mayfind yourselfunderto tailor your organizationapoliciesand
processe$ makeit easiesto work with the authoringtool in its out-of-the-box implementation.
Customizatiorof authoringtools,whetheropensourceor commercigproducts canbe quiteexpensive.

5.1. Criteriaapplicableto desktopandweb-basedtools

5.1.1. Supportfor instructional strategiesand learningtechnologies

Allows useof awide variety of instructionalstrategiesandlearningtechnologiesfFor example:
0 Socialmedia(see7.13 Supportfor socialmedig
0 Mobile learning(see3.4. Mobile learningdevelopmentools)

o Immersivetechnologiegsee7.14 Supportfor immersivdearningtechnologies This
includes:

Simulations
Seriousgames
Virtual worlds

SupportghenewADL TrainingandLearningArchitecture(TLA), allowing tracking of learning
experiencef awide variety of learningtechnologycontexts See4.10.6 Training andLearning
Architecture(TLA).

Supportsadditionof gameelementslike points,rewardsjeaderboardstc.

5.1.2. Sequencingand navigation

Allows branchingandsequencinglependingn userresponsefo assessmenendinteraction
results(ideally interoperablyusinga standardike SCORM).This cantakemanyforms,for
instance:

0 Pretestshatdeterminewhich partsof the coursethelearnercanskip
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o Directingthelearnerto appropriataemedation aftera posttest

0 Branchingto a differentpartof the coursedependingn achoicemadein aninteraction
or assessmenfllows branchesvithin branches.

Allows customlearningpathsbasedn userprofile.

Allows settingof globalor defaultcontrd modesfor navigationbetweercourseelementd
screensaswell asunitsof contentstructure For navigationbetweerunits of contentstructure,
SCORMis recommendedn SCORM,thethreecontrolmodesare:

0 Flow - usercanonly goto thenextitemin the sequenceandtheycanonly go backto the
previousitemin the sequencébut can'tjump backto anypreviousitem theywish atany
pointin the course).

0 ChoiceTl thelearnercangoto anyitemin the courseatanytime.

o Forward only i usercanonly goto the nextitemin the sequenceandthey cannotgo
backto anypreviousitemin the sequence.

In SCORM,thesefitemsd are SCOsor aggregationggroupsof SCOs),bothof which usually
consistof morethanonescreenHowever,to setmodesof navigationwithin SCOs(movingfrom
onescreerto the next),the authoringtool would needto implementthe modesof navigation
usingproprietaryfeatures.

Allows settingof bookmarkdo preservecourselocationbetweersessionsgitherautomatically
uponexiting the courseor throughuseraction.In SCORM,the LMS storesa bookmarkfor the
initial screerof the SCOthe userwasonwhenhe or sheexited.This SCOmaybe manyscreens
in length,however It would be up to theauthoringtool to implement(ideally throughthe
SCORMcmi.locationdatamodel,not throughcookies)bookmarkingof a specificscreerwithin
the SCO.

5.1.3. Assessmenfeatures

Supportsa sufficient numberandflexibility of assessmenypes.Many LMSs provideaninternal
capabilityto createassessmen{see4.11l AssessmentdViosttoolshavespeciatemplatesand
featuredor creatingassessment$he standardypesof eLearningassessmenthatyou should
look for are:

Multiple choice(bothsingleandmultiple answer)

Fill in theblank

Matching

Draganddrop

Ranking/Ordering

Imageselection

Word scramble

Labelinganimage

Essayor Shortanswer(requiresinstructorinterventionto scoreanswers)

OO O0OO0OO0OO0OO0OO0Oo

Questionsncludethe ability to displaya graphicor referencde.g.,PDFfile) associatedvith the
guestionandanswerchoices.

AssessmentsanberandomizedThis is commonfor assessmentsuthoredwithin the LMS, but
canalsobeimplementedn the contentitself, andit is generallypreferredto doit thisway, since
it makesthe contentmoreportable Optionsinclude:
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Questionsaaredynamicallypulled from randomizedankof questions
Randomizedankpulls presethumberof questiongerobjective

Orderof questiongs randomized

o O O o

Orderof questionanswerchoicess randomized

Includesbuilt-in remediatiorfeaturedor assessment¥herearetwo flavorsof this feature:
customremediatiorfor individual assessmerntemsandremedialnavigationto reviewexisting
contenton appropriatecoursescreen(s)The latter featurerelieson beingableto associateontent
screengo learningobjectivesandobjectivesto assessmeiitemswithin the authoringtool.
Optionsinclude:

0 Customremediatiorfor questiongregardles®f wronganswer)
o Customremediatiorkeyedto individual answerchoices

0 Navigationto specificcontentscreen(sjo reviewin preparatiorof retakingan
assessmenthisrequiresajump functionthatsendghe userto the requiredscreensand
thenbackdirectly to the assesment

0 Remediatiorcanbe configuredason or off

Providescapabilityto includehintsfor incorrectanswersn assessmendsdifferentfor each
wronganswer andpossiblyfor eachwronganswertry.

Allows youto configurethe numberof triesallowedfor assesmentgglobally for the course or
individually by assessment).

Canconfigurecertainquestionsn anassessmerb berequiredto be answeredndothersnot
requiredandscoringbasedn weightings.

Canconfigureassessmentcordingto differenttypes, suchaspre-tests(wherestudentcan
fitestoutd of the course) posttests(requiredfor passinghe course) andself-assessment€ourse
behaviorscanbe setto be conditionalon theresultsof thesedifferenttypesof assessments.

Allows optionsfor handlingof testresults(ADL recommendgouimplementthis interoperably
usingSCORM)

0 Questiondinkedto objectives
Questionsaandpossiblyassessmentreassignedveights
Passinghresholdcanbe configured
Assessmemuestionsanreceivepartialcredit

o O O O

Assessmentsanbetimed,with optionto time outlearnersvho taketoo long

Allows importing of externalsetsof questionsn a standardormatsuchasQTI.

5.1.4. Technicakharacteristicsof output

Providesa high level of supportfor standardsuchasSCORM (4" Edition is the current
standard)xAPI, Section508,andAICC, amongothers.See4.10 Standardsupportfor a
descriptionof thecriteriafor SCORMandSection508. Somequestiongo askin thisregardare:
doesthetool includecompliancecheckersPoesthetool warnyouif youtry to do something
thatwill makethe coursenoncompliant?
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Supportsnanymedafile formats(especiallyformatsthatareusedin your organization) aswell
asconfigurationof the mediafiles within thetool. See5.8 Mediahandling For example some
toolscanembedplaybackparameteranda controllerinterfacefor a videointo thewebpage.
Note thatmanyauthoringtools cannotproducesimulationsrequiringcomplexvariable
manipulationyyou needa specializedool for that.

Usesthe multitouchtechnologyembeddedn modernuserinterfaceqespeciallymobile)to allow
learnerdo tap,scroll, pinch,andswipewithin eLeaning.

Enablesautomaticscrolling of contenton mobile deviceghatmay havebeenoriginally designed
for alargerscreerfactor.

Producesutputsupportedy a wide variety of platforms(e.g.,Mac, PC),browserge.g.,Internet
Explorer,Chrome Mozilla, Firefox) andolderversionsof them andscreersizes(e.g.,
smartphonetablet,desktop)

SupportHigh DPI displays like Appleés retinadisplay.

Enabledetectionof deviceanddeliverstheappropriatecourseversion,evenif thelearner
changedrom onedeviceto anothemwhile working theirway throughthecourse.

Supportgesponsivalesign.This allowsyouto createa singleproject,not a differentversionfor
eachdevice.The contentdynamicallyadaptdtself to tablets, mobile phonesanddesktop
computersThisimpliesoptionssuchas:

0 Beingableto choosethe portionof animageyouwish to displayon a smallerscreen.
o Outof-theboxthemego renderdifferentiatedcontentfor multiple devices

0 Fix theminimumandmaximumsizeof objectssothattheydo notrescaleacrossdevice
views.

Includespre-built modules/scriptshatcaneasilybe insertedto checklearnersystemdor
necessarplugins, etc.

Allows insertionof web pagesandotherweb contentinto containergsuchasWebobjects}hat
canbedisplayedwithin authoreccontent.

ImportsnativeHTML5 animationswithout requiringanyplug-ins.

Supportoutputto mobile devicesseed.2 mLearningauthoringtools). Sometoolsoffer this as
anoutputoption,thoughthey maynot be designedspecificallyfor this type of learning.

Requiresa minimumof playersandplug-ins, especiallyproprietaryonesthat arenot
automaticallyinstalledwith the browser.

Supportgoreigncharactesets(Unicodeor othermulti-byte fonts), especiallyAsian characters.

Supportcreationof a desktopexecutabldile thatcanrunon CDsor DVDs or run onthe desktop
afterbeing downloadedrom theintranetwhenthereis limited bandwidth.

Supportgnsertionof customscriptsthatare producedutsideof thetool

Supportgntegrationof contentwith mobile devicecapabilitiessuchasgeolocation
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5.2.

Outputfiles canbe packagedashybrid mobile appsanddistributedthroughApple Store,Google
Play,etc.

Ideally, hasanoutputfile formatthatis identicalto theinternalsourcefile format,andthatthis
formatis clean,universalcode ideally HTML 5; noneor a minimal amountof proprietarycodeis
involved. This allowscoursego beimportedandeditedin otherauthoringtools,andgreatly
enhanceshedurability of the output. Someauthoringtoolsrely on specialcodeinsertednto
HTML commentdields, or Javaappletsfor instance to implementcertainfunctionalities.If the
authoringtool is no longeravailable it maybe difficult to interpretandeditthis code.

Hasoptionsfor enablingandconfiguringprinting of the coursescreensThis enablesuthorsto
view the coursein a storyboardype of format(ideally, in aneditableword processinglocument)
andenablestudentdo print setsof coursescreengideally in noneditablePDFformat),rather
thanlimiting bothgroupsto usingthe browserPrint function (whichwill only print the current
screen).

Hasoptionsfor exportasa screencanmoviefile for offline andmobile deviceviewing. Of
coursethiswill strip outanyinteractivity.If importantcontentis hiddenbehindpopupsgetc.,you
would notwantto usethis featue.

Outputworkswell with Sections08accessibilitytechnologiedike screerreaders.

Authoring of documentsrelated to course

Includestemplatedor authoringof Glossariesvhosecontentscanbe automaticallyinked to
fihotword® in thecourse.

Allows templatesfor authoringof courseFAQs.
Includestemplatedor authoringof coursetutorial andHelp pages.
Includestemplatedor referenceandresourcepageqpossiblyin Word, for conversiorto PDF).

Providessupportfor creatingstudentsurveyscertificatesandcourseevaluationsMany LMSs
dothis, butyou maywantthis featurein your authoringtool sothattheseitemsareportableto
otherLMSs.

5.3. Easeof learninganduse
Is easyto learnanduse,ideally with the ability for usersto choosefrom tiers of features
accordingto the knowledgeandexpertiseof the user.This allowsusersto startusingthe program
quickly andgraduallyprogresgo morecomplexauthoringtiers/featuresetsastheir skills mature.
In otherwords,usersonly seefeatureghatarerelevantto their level of skill andthekind of
operationgheyarecapableof performing.
Displaysinterfaceghatareconsistenandstandardizedhroughoutall screens.
Allows customizingof workspacesndsavingthem
Includesgridsthatallow convenientayoutout of objects,andsnappingo the grid andother
objects
Hasrobustpanelmanagemerifeatureqdocking,stacking.etc.)
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Usesstraightforwardsimple,andintuitive pathsfor performingauthoringfunctions.You should
testyour mog commonandimportantusecaseson the systento verify this.

Providesuserinterfacecustomizatior(not on the level of tiers of featuresasabove butonan
individual featurebasis),sothatuserscanoptimizefor their particularneeds.

Is easyto installandconfigure ideally notrequiringa systemadministrator(possiblyusing
wizards).

Includesspellcheckandgrammarcheckfeatures

Providesclear,specificerrormessageanddiagnosticghataid in troubleshootingA generic
messagé¢hatis the samefor all errorsis notacceptableYou alsowantto avoidcryptic, technical
messagethatcanonly beinterpretedy thetoolGs softwaredevelopersMessageshouldbe
understandableotjust be technicallyinclinedtool administratorsbut alsocontern developers.

5.4. Usertraining, support, and documentation

Hasrobustsupportdocumentatiorin awide variety of formsincludingtutorials,help,examples,
referencesandusermanuals.

Hasa variety of Help Desksupportoptionsfor administrator@ndlearnergtelephonechat,
email,etc.).

Hasa Help Desksystenthatis structurecandprocessdrivenvia troublecall trackingand
reporting.

HasHelp Desksupportthatcoordinateproblemresolutionwith the appropriatgarties:vendors,
SMEGs, etc.for problemresolution.

Hasknowledgeablegexperiencedgupportpersonnel.

Is availableascloseto 24/7 andworld-wide aspossible.
Offersextensiverainingoptions:eLearningyideotutorials,ILT sessionswebinarsgetc..
Hasonsitetrainingoptions.If trainingis atvendorsite,the location(s)area reasonabl@istance.
Includesanorientationtutorial for newusers.

Hasfree onlineforumsfor support.

Hasanestablishedisercommunityto turn to for help(thisis generdly trueonly of thetoolsthat
arein themostwidespreadise)

Hasalow averagdurn-aroundtime for help-desksupport.
Hasafeedbackunctionfor suggestionsnimprovingthe product.

Providestechnicalconsultingservicesoptionsfor customizationsmplementationgonfiguration,
architecturedesign,needsanalysischangemanagemergervicesgetc.
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5.5.

5.6.

S.7.

Technicaklrchitecture

Doesnotarbitrarily limit the numberof levels,objectsor sizesof itemsincludedin the course.

Supportsawide variety of deliveryarchitecturesi-or instancejf you haveanelLearning
architecturanvolving a dedicateccontentrepository(thatmaybe on a differentserverthanthe
coursedelivery system) thetool supportsconfiguringthe eLearningfor this.

Hasreasonableystemrequirementshatareattainablewithin your organizationbothfor authors
andlearners).

Hastheability to call externalapplicationsandcodeobjects(suchascalculatorsandrandom
numbergenerators)andsetup interfacego readandwrite from databases.

Usesanopenarchitecturghatallowsadditionalfunctionalityto be addedfrom externalsources.

Is interoperablavith otherauthoringtools,basedon inputandoutputfile formats,etc.

Acquisitionand maintenance

Hasalicensingagreementhatis flexible andeasilyscalableto reflectchangingnumberof users.

Costslessthancompetingauthoringsystemswith the sameor similar featureset. Thisincludes
all TCO (total costof ownership)costs.

Costslessfor recurringandongoingsupportcomparedo the costof othersimilar systems.

Is projectedto costlessfor requiredcustomizationgomparedo the costof customizationgor
othersimilar systems.

Costslessfor addonssuchasAPIs to externalapplicationscomparedo thecostof othersimilar
systems.

Offersa subscriptiompricing modelthatis reasonablyricedwithout requiringan excessively
long-termcommitment/contraaip front in orderto subscribe

Automation and processoptimization

Includesa convenientmechanisnfor addingmetadataor descriptivelabelingto course
componentgfor SCORMcoursesthis shouldincludethe ability to attachmetadatatthe course,
aggregationSCO,andassetevels).Ensurethatthe metadatdormatis the onethatyour
organizatioruses.

Integrateghe storyboardingorocessnto thetool. Sometoolsintegratestoryboardingwith the
authoringprocesssothatmostfiles canbe outputwhenthe storyboards complete withoutany
needfor further production.Sometools supportusingPowerPointo createstoryboardswhich
canbeimported,edited,andturnedinto eLearning.

Allows searchingwithin individual coursesandacrosscoursdibraries,bothwhile authoringand
afterit is publishedonthe LMS (the lattermayonly be availableasan LM S feature depending
onyourimplementation).
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Includesoptionsfor automatinghe creationof coursenavigationfunctionsfrom the content.For
example creatingcoursemaps menusandtableof contentsrom screertitles, or keyword
glossariedrom idenified hotwords.

Storedinks in anexternalizedlatabaséile sotheycanbeupdatedrom a mastelinstance.
Allows importing contentin otherfile formats(especiallyMicrosoft Office®).

Hasmappingfeaturethatallowsyouto indicatehow the stylesanditemsin Microsoft Office
documentgo beimportedrelateto howit will beinsertednto the courseForexampleanfiH1o
headingn a Microsoft Word documenbecomes screertitle in the LCMS contentobject.

Allows importing of contentpackagesuchtha theyarefully editable(for SCORMcontent).

Providesfeatureghatallow authorsto view the coursestructurein agraphicalrepresentation
(diagramsputlines,etc.)usinga variety of metaphorsfor example pbjecttreesandflowcharts.It
shouldallow notonly viewing but creatingandediting coursestructureswith navigationlinks to
nonexistentr placeholdescreendeforethesescreenarepopulatedwvith content.Reorganizing
andreorderingessonsandscreenshouldbeaseasyasdragginganddroppingstructural
elements.

Includesa spellingandgrammarchecker.
Hasrobustsupportfor building tablesanddiagrams.
Hasglobalfind andreplacefunction.

Is optimizedfor reusabilityin generalnot just measuredhy SCORMsupport).Sometoolshave
their own internalcontentrepositorythatallows mixing andmatchingobjects allowing you to
poolassetsn amedialibrary sotheyarereusableacrosscoursesuthoredwith thetool. This
featureis commonfor LCMSs, but not for othertypesof authoringtools.

Includesa wide varietyandnumbersof templater skinsthatyou canuseout of the box with
little or no modification,andsupportseasycreationandapplicationof newtemplatesandskins.It
shouldallow templatesandskinsto be appliedto any level of coursestructure(a screenjesson,
module,or theentirecourse).

Allows authorgo easilyoverrideelementgfor individual screenspf the coursewide or screen
templatesandskins,to allow flexibility andcreativity.

Apartfrom templatesincorporates library of reusablecomponentgscripts,imagestext pieces,
etc.).If theelementsn thislibrary areupdatedor changedthesechangeshouldpropagate
throughouthe course And they shouldbe sharableacrosscoursesnotjust within the same
course.

Incorporatesomedegreeof ability to edit raw materialasset@talow applicationlevel; for
example supportfor editingof imagesto the degreehatuseof imageediting softwarelike
Photoshof might notevenbenecessary.

Hasa high degreeof traceabilityfor theimpactof all changescrossall coursesandobjects(this
appliesmostlyto LCMSs).For example propertiesandattendantvarningsthatobjectx is used
in courses/ andz; changedo thatobjectwill affectthosecoursesand vice versa.
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5.8. Media handling

Audio
0]
0]

(0]

(0)
(0]

Allows embeddingpr linking to audiofiles.

Allows nativeeditingof audiofiles fiin place¢ includingsettingcompressiortypeand
amountandaudioquality.

Allows authorto recordnarrationaudiothatis synchedautomaticallyto screensand
screersequenceasrecordingprogresses.

Enablessetaudioclips to launchbasedn useractions.

Allows providing closedcaptioning.

Graphics

(0]

(0]

(0]

Allows nativeediting of imagesfin place¢ includingapplyingspecialeffectslike
transitions.

Allows settinggraphicsto be interactiveelementghattheusercandraganddrop, link
from, etc.

Internallyandautomaticallyconvertamportedgraphicgo standardile typesusedby the
authoringtool (PNGor JPG).

Supportsaawide variely of media(seebelow)andmediafile formats.Examplednclude:
A Audio

—

MP3
RealAudio
WAV

—_

—_

MPEG-4
RealVideo
Quicktime
AVI
H.264
A Documents
1 Microsoft Office
i AdobePDF
i HTML5
A Graphics
i JPEG
PNG
GIF
SVG
nimation
SWF
HLA Simulations
HTML5
A 3D animation
i
i

—_ = = = —¢ (D

—_—C =<

—_

A 2D

—_ == Q)

SWF
WebGL

Animation

(0)
(0]

Video

Includesalibrary of animationobjects,ncludingcharacters/avatars.
Hastheability to build and/orincorporateHTML 5 animations.
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o

Allows embeddingpr linking to videofiles.

Allows nativesettingparametersf videofiles fin placed including settingcompression
type andamountandvideoquality.

Allows authorto recordscreervideo (i.e.,for systemsimulations).
Enablessetaudioclips to launchbasedn useractions.

Enablesannotatingvideoswith timedoverlays.

Allows providing closedcaptioning.

o

O o0OOo0oOo

5.9. Programmingfeatures

Providesbrowseremulation(or previewingin a separatdrowserwindow) thatallows quick
previewingof screenandobjectsexactlyastheyappeamndfunctionin thetargetbrowser.

Includesrevisiontrackingto auditchangesndroll backto earlierversions.
Runsvalidationchecksof HTML code.

Incorporategiroundtripo editing of code,meaningthatchangesnadewhile in codeeditingmode
(for example directly makingchangedo the HTML code)areimmediatelyreflectedin
WYSIWYG editingmode,andvice versa.This alsomeanghatWY SIWYG authoringfunctions
do notoverwriteor arenotincompatiblewith HTML codeenterednanually.

If thetool incorporats useof XML asthe coreinternalformator asancillary datastorageg(see
7.2Useof XML or JSON, it hasan XML editorthatallows programmerso editthe XML
directly.

Providesthe ability to launchsourceobjecteditingapplicationgrom within thetool. For
example theability to launchandedit graphicobjectsin Photoshogrom within thetool; saving
changeswutomaticallyupdateghefile in thetargetformat(like JPEG).

Allows authorgto establisrandcontrolcoursefile directorystructuresvithoutrigid constraints.
For examplejt shouldallow authorgto specifywhich assetarestoredin which directory,and
theyshouldbe ableto easilyrenameandreorganizehis directorylater, updatinglinks to
associatediles.

Offersa scriptinglanguaggsuchasAdobeFlasl?, ActionScripf, or Javascript}o extendthe
tools functionality, with the ability to createandmanipulatevariableshatcontrola wide variety
of functionsandbehavior.

Offersconvenienfeaturegelatedto mediahandling,including:

o Croppingof graphicshotjustresizing

0 Addingalt-tagdatafor Section508compliance

0 Vectorgraphiccreationtools (ability to creatdinesandsimpleshapedo aid in layouts)
Ability to setcontrolparameter$or mediaobjects(for example Flast? animations)within the

tool ratherthanrequiringthemto be setwithin the mediaobjectauthoringtool. Thisincludes
loopingbehavior streamingparametersetc.
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5.10. Criteriaspecificonly to web-basedtools

Thefollowing criteriaapplyonly to web-basedools,andnot desktoptools. Thesecriteriaareaddedo
thelist above.

5.10.1. Collaborativeauthoring and processmanagement

Offersiiorganizatioraware featureghatallow collaborativeserverbasedauthoringbasedn
organizatiorrolesandpermissionsPermissionshouldbe ableto be assgnednotjust by
organizatioror role, but courseor projectaswell.

Includesprojectmanagemerfeaturesto help projectmanagerglanandtrack progreson
individual screensindothercomponents.

Manageghe productionprocessfficiently. This mayincludebuilt-in workflows (for approvals,
for instance)andproduction,QA, andreview pipelines.lt is idealfor notifications(for example,
telling the nextpersonin the nextrole in the pipelinethatthe courseis readyfor themto work on)
to behandedthroughemail, not justaninternalauthoringtool notificationmechanismn{sinceyou
may not be ableto dependon peopleloggingin to thetool regularlyto checktheir notifications).

Includesconfigurationmanagemerdandversioncontrolfeaturessuchascheckingfiles in andout
to preventaccidentabverwriting.

Allows addingof mediaemptyplaceholdersvith propertiesandtasksassociatedavith them(i.e.,
requestgor furtheractionby otherdevelopers).

Providesthe ability to annotateandcommunicateactionstaken,approvalsgerrors,etc.in regards
to screenandcontentobjects for futurereferenceor for otherauthorsusingbuilt in fields as
well asemail.

Providesa meando assigntasksthataretrackedandmanagedn the systemat thelevel of
particularcontentobjects(providesa meandor schedulingcontentmaintenancend
management)

Whenreviewersmakecommentgheycanmakeeditsdirectly in the content(similar to Revision
Trackingin Microsoft Word®).

5.10.2. Systemaccess
Usesrobustsecurityarchitecturdo maintainsystemaccess.
Allows usersto self-registeror createa requesfor anaccount.

Providesa singlesignon, sothatuserswho haveloggedin to the enterprisantranet(througha
portal,etc.)cangetinto the tool withoutadditionallogin.

Requiresuserlogononly oncepertool session.
UsesCommonAccessCard(CAC) accesgfor high-securitygovernmentnstallations).

Incorporatesppropriatesecuritycertificationsandstandardsandfeatureqsee4.6. Security
considerationy Othersecuritystandardyou mayneedincludeSSL,PKI, andFIPST 140-1.

Choosing Authoring Tools.docx page 58 of 81
© 2009 CC: Attribution-Noncommercial-Share Alike 3.0



Choosing Authoring Tools ADL Instructional Design Team

5.10.3. Systemperformance
Performswith minimal latencyundera variety of usecasescenariosndloadconditions.
Handlesreasonablyargenumbersof concurrenusers.

Handlesuserloadefficiently, provisioningandscalingresource$o smoothlyaccommodate
fluctuations(especiallyspikes)in numbersof concurrentusers.

Worksequallywell (all functions,includingespeciallycoursepreviews)on all standardnternet
browsers.

5.10.4. Permissionsandroles

Definesawide variety of permissiorandrole levelsthatareapplicableto a rangeof
organizationastructuresandusecasescenariogor thetool.

Usesadmiristrationtemplatego easilysetgrouppermissions.

Restrictsaccesgo authoringfunctionsfor individual or groupsof coursedasedon membership
onteamsassociatedvith thosecourse(s).

Allows delegatingpermissiongor usersatalower level of permisionthanwhatoneis loggedin
as.

Allows creationof subgroupghatinherit permission®f parentgroups.

Allows administratiorbasedn externaldatafeedsconcerningorganizatiorrolesand
permissions.

Supportgnirroring anorganizatiods structurein the databas¢o manageauthorscontent
administrators/ownergrogrammersandapproversasedn wheretheyexistwithin the
organizationastructure.

Manageghe administratiorproces<fficiently with built-in workflows (for approvalsfor
instance).

Providesfeatureghatallow administratorgo view role structuresn a graphicalrepresentation
(diagramsputlines,etc.).

Hasadministrativeinterfacesareclear,simple,andoptimizedfor usability. Administrator
interfacesareno lessimportantthanauthorinterfacesJustbecauseauthorinterfacesarewell-
designedioesnot meanthe administraive interfaceswill bealsa Thisis particularlyimportant
wherethereis a needfor nonttechnicalstaff to performadministrativefunctions.

6. Generalrecommandations

Someauthoringtools (especiallyRAD tools)arerelativelyagnosticof learningtheoriesand
approachesTheyareopenrendedandflexible, andcanbeusedto supportmanydifferenttypesof
learning(for example scenariebasedearring). However,manytools (especiallyonesthatrely
on useof templateshaveanexplicit or implicit assumptiorof the type of learningthatwill be
producedusingthetool, andare optimizedto build thatparticulartype of learning.Be sureto
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determire whattheseassumptionsire,andeitherlook for atool thatsupportst, or atleastavoid
toolsthatareoptimizedfor a different,incompatible Jearningtype.

Do notunderestimatéhe degreeto which a tool assumes certaintype of learning.Mosttools
implicitly assumdraditionaldeclarativegcognitivistlearning,especiallyin termsof the
assessmentbey produce(standardnultiple choicetests).Toolsthatareoptimizedfor alternative
learningtypes,suchasconstructivisiearningenvironmentsarenotcommon.lt is generallythe
casecurrentlythatyou would needto useanopenendedool to createfor theselearningtypes.

Keepin mind thatmostsoftwaretoolsthatareeasierto learnandusehavefewercapabilitiesand
vice versa.Sophistiatedmediaand/orlearningstrategiesvill inherentlyrequireatool thatis
harderto learnand/orrequirespecializerofessionakxpertise.

If you do not havea designatedexperiencegrogrammervith atrainingbackgroundvho
developsyour eLearningjt is generallybetterto predicateyour choiceof authoringtool on
havinganinstructionaldesignedearnto useit, ratherthananIT personin this caseanon
technicaltool is better.All otherthingsbeingequal,productionwill befaster,easierandyou will
getabetterquality productif instructionaldesignersaredoingthe authoring.

Avoid thefirst releaseof a newauthoringtool.

Ask thevendorwho their otherclientsare,whattheyusethetool for, andseeif you cantalk to
theseclientsabouttheir experiencausingthetool.

Ask thevendorfor ademonstratiorin your facility, runningyour contenton your enterprise
system(s)Thevendormay presenta canneddemoof theproducton their systemandthatis fine
asagenerabverviewof the toolés capabilities butyou shouldseehow well thetool expresses
thesecapabilitieswithin your IT environment.

Avoid authoringtools createdoy companiegshathavea shorthistoryin the market(lessthan5
years),or havebeenoperatingfor a shorttime, or havea smallorganizationYou alsowantto
watchoutfor companieghatareaboutto beacquiredor mergedwith anothervendor.

You mightwantto checkto seeif thecompanyis InternationalStandard©rganization(ISO)
and/orCapabilityMaturity Model Integration(CMMI) certifiedto ensurethe quality of their
software.

Determineexactlywhatcapabilitiesyou really need.If you alreadyhavea coursedelivery
systemfor instanceyou may not needthatcapabilitythatis includedin anLCMS. Many LCMS
vendorssell the authoringmoduleasa separatepplicationfor a lower price.

Foraweb-basedool, determinewhethera hostedsolutionmay beright for you (see4.4. Hosted
sdutionsfor moreinformatian). In mostcasesoutrightownershipis the bestroute.However,a
hostedsolutionmaybe cheapein thelongrun,in termsof serverusageandsavingthe hassleof
performingyour own adminandmaintenancéunctions.

Do notoverlookopensourcefreeware or GOTSsolutions;solutionsmay be availableat very
low overallcostthatadequatelyneetyour needgseed.3. Opensource freewae, andGOTS
solutionsfor moreinformation).

As describedn 1. Purposeand scopeof this paper, assumehatyou will needseverahuthoring
toolsin combination;a primaryonefor authoringthe fishelb, andsecondary/auxiliarauthoring
toolsthatareoptimizedfor particularcapabilitiesor assetsThisis very commonlydonein the
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caseof courseghatareauthoredn DHTML (for instancepusingAdobe Dreamweavét, with
AdobeFlasl? objectsinsertedfor animations).

Considerthe currentroles,responsibilitiesandskill levelsof the peoplewhowill do authoring,

andhow muchyou arewilling to askthemto learnnewskills andchangehe parametersf their
job to becometool expertsandtakeon therole of authoring,if theyarenotdoingauttoring now.
A simpler,lesspowerfultool may bethe bestoptionin orderto avoid havingto makesignificant
changesn your personnelandscape.

This alsorelategto the questionof whetheryour authorsor authorsto-be aregeneralistor
specialistsand whetherit is realisticor desirableto forcethemto becomemoreof oneor the
other.Toolsthataresimplerandlesspowerfulwill be bettersuitedto thosewho wantto remain
generalistsThosewho arecurrentlygeneralistsvill beresistanto thetechnicalnatureandsteep
learningcurveof a complextool. Forinstanceaninstructionaldesignemwhois alsoacourse
developer(i.e.,generalistmay usea simpletool for developmenthatallowshim or herto spend
mostof theirtime oninstructionaldesign,ratherthanwrestlewith thetechnicalnuance®of a
complexandpowerfultool asa specialistdeveloper).

It is generallybetterto makea morepowerfulandflexible programwork for you via carefully
designedrobusttemplateghanto usea lesspowerful tool thatowesits easeof useto limiting
whatyou cando. If you setup your templatesandworkflows for usingthemcorrectly,the
learningcurveandlevel of effort of the morepowerfultool will eventuallybe on a parwith the
lesspowerful,eager to usetoold butyouwill alwaysbeableto call ontheaddedpowerand
flexibility of the morepowerfultool if you needit.

Try thetool out on the systemconfigurationyour authorswould typically usein your training
organizationYou maydiscoversomesurprisesn performancendfeatureshatyouwould not
otherwisehavefound. Forinstancethe authoringtoolés previewfunctionmayactuallypreview
screengjuite differently thanwhattheylook like in the actualenduserbrowser.

Determinethe skill setswithin your pool of courseauthoringstaff, sothatyou know whatyouare
preparedor and/orwhatyou might haveto acquirein termsof staffingor training.

7. Currenttrendsin authoringtools

7.1. Teambasedlife cycleproduction and maintenance

Life cycle productionandmaintenancef coursewarencludesall of the phase®f aneLearningprojectin
asingletool&s capabilitiesanalysis design.developmentimplementationandevaluation(ADDIE). In
orderfor anauthoringtool to supportthis, it mustallow collaborativeauthoringandpermissiondriven
productionpipelines.This trendis driving manydesktoptoolsto move permanentiyto web-based
architectureor atleastto havea web-basedoption, sincethis enablesll kindsof "organizationaware"
workflows (enforcingwho doeswhatwhenduring productio® centralizedcontrolwith distributed
contribution).More andmore,tools allow modelingof organizatiorstructuresandprocessesand
assignmentf specificrolesin the productionprocessTheserolesallow thetool to encompasa greater
scopeof productionandmaintenancectivitieswithin the ADDIE model,suchasanalysisandevaluation.

7.2. Useof XMLor JSON

Like thesoftwarearenain generaltoolsaremovingtowardsuseof XML (ExtensibleMarkuplLanguage)
or JSON(JavascripODbjectNotation)asan outputformatand/orastheinternalauthoringsourcecode.
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XML is auniversal durablemarkuplanguagehatis relatively easyto learnanduse,andis arobust
meandor storingstructureddata.Becaus of thesecharacteristicssometrainingorganizationsre
requiringthattheir learningcontentbe storedin its raw form in this format. Usinga transformation
application XML storedin this formatcanthenbe outputinto manydifferentformats,including all kinds
of documentatiorthatis notrelatedto eLearning.

JSONis nota markuplanguagebut functionssimilarto XML in thatit is a universaldatainterchangdile
format.It hasadvantagesver XML in that:

A It canbedirectly readin andfiundersood by browserssinceit is partof the Javascript
specification XML requiressomesortof transformatiorcodeor middlewarein orderto be
understoody browsers.

A Its syntaxis significantly simplerthanXML.
A It ismorecompacthanXML.

Similarly, toolsarestartingto appeathatuseXML or JSONasthe meansf storingthe authoreccontent
internally. This XML or JSONcontentcanthenbe compiledinto aneLearningruntimefile or setof files
using,again,atransformatiorapplication.This fiopenarchitecturé approachachieveghreegoals:

A It separatesontentirom appearancésee7.3. Separatiorof contentappearancg which
promotegreaterflexibility in contentmaintenanceandmoredeliveryoptions.

A In line with the term fliopenarchitecture) usingan open,universalformat(XML or JSON)for
storingcontentallowsthe possibility of usingthatcontentin differentoutputformats,
applicationsandcontextsdependingon the transformatiorengineused which couldbea COTS
(commercialoff-the-shelf)applicationor customone.In otherwords,useof XML or JSONtakes
the contentdataout of proprietarycodeobjectsandputsit into a universalffile format,increasing
theinteroperabilityof this datawith other(proprietary)applicationsandsystemsFor instance,
someauthoringtools (suchasFlash)havetheability to readin datafrom externalXML or JSON
files, eitheratruntimeor duringtheauthoringprocess.

A In additionto allowing a variety of outputformatsasdescribecabove it canfreethe authoring
capabilities(which determinethe complexityof learninginteractions)from thetypical constraints
of featuresetspresentedby authoringtoolswith ficanned (i.e., nonscripted)featuresets.Custom
scriptsandcodecanbe written to manipulatethe storedcontentin variouscreativeandcomplex
ways, withoutinterferingwith the contentitself.

Onetechnicallydifficult featfor anauthoringtool is to import coursesreatedn otherauthoringtools
suchthattheyarefully editable.Unlessthe courseis 100%free of proprietarycode,it maybedifficult or
impossiblefor thetool thatis importingtheseexternallycreatedcoursego understané@ndinterpretthis
code.Onesolutionis to useXML or JSON,which avoidsusingproprietarycodefor storingthe content
(themodulesthattransformshe conentmay howeverbe proprietary) thusmakingimportingandediting
contentbetweertoolsmoreinteroperableThis relieson toolsbeingableto import XML or JSON(files. It
would thenbe up to the authoringtool to applythe correcttransformto the XML or JSONdatato output
into screens.

Thoughthe contentdatamay not beimportedinto thetool in the form of XML or JSONfiles, and XML

or JSONmay not be usedinternally asthe meandor storingcontentthetool maystill haveanoption of
compilingthe contentportionof it into XML or JSONoutput.This XML or JSONoutputcanbe usedas
partof theruntimefile set(i.e., datais readin from it by the runtimeengineto assemblecreens)or it can
beimportedinto othertoolsor usedto createotherformats,asdescribedabove.

A furtheradvantag®f usingXML or JSONis thatit enableglirecteditingof contentin atexteditorord
throughusingan XML or JSONinterfaceapplicatio® awebformin orderto updatecontentmakingthe
contentupdatingproces simpler.In this case the contentupdatergwho maybe SMEsor instructors)can
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makechangedo text, changaJRLs, etc.,without needingaccesso or experiencevith the primary
authoringtool.

7.3. Separationof content, appearanceand function

Separatiorof contentappearangeandfunctionin contentauthoringis now firmly establishedn web-
basedraining.lIt is usuallyimplementedy writing contentwith HTML, controllingits formatwith CSS,
andcreatinginterfacebehaviorsanduserinput processingvith JavascriptBeingableto controlthese
threethingsindependenthhashugeadvantagedt allowscontentauthorsto apply stylesto content

(similar to stylesin Word®) in orderto flexibly makechangedo all screerlayoutsandobjectsatonce

Thisis especiallyymportantfor responsivalesignfor mobile learning.Puttingfunctionson another
separatdayerallowsscreerbehaviorgo be changedn oneplace(a configurationor scriptfile) acrossall
screens@swell. In generalseparatiorof content appearancegndfunctionfacilitatesflexible updatingof
text, mediafiles, etc.withoutrecodingthe screensheyappearon.

Therearealsoselfcontainedoolsthatdo this aswell. ExamplesncludeCold Fusior? andserver

technologiedike ASF®. Thistrendhaspermeatedieepeianddeepeiinto applicationarchitectureSome

tools (andsystemdike LCMSs)thatusethis principlerely on dynamicassemblyof eLearningatruntime
(which requiresserversoftware);othersassembl@andsolidify thefinal productatthetime files are
published(handledwithin theauthoringtool). XML or JSONarecommonmeandor storingthe
ficontend portionof the equation(see7.2 Useof XML or JSON.

Anotherway thatseparatiorof contentandappearancenanifestss the sepaation of thecourseinterface
from the content.Most oftenthis involvesuseof skins,which areinterfacedesigngpossiblyincluding
functionalityaswell asvisualdesign)thatcanbe swappedut easily.

7.4. Supportfor ISDProcess

Sometoolsareaddingsupportfor the ISD proces8 in otherwords,the activitiesthatled up to (and
possiblycomeafter) the designof the coursethatis renderedn the authoringtool. This usuallyincludes
wizards,coachesandtemplatesaswell aschecklistsfor doingtraining needsanalysiswriting design
documentsgetermininginstructionalstrategieswriting learningobjectivesgtc. This ISD supportis often
targetedht non-instructionaldesignersi.e., SMEswho know little or nothingaboutinstructionaldesign.

7.5. Integration and complexity of templatesand skins

Templatesandskinswerediscussedn 4.5. Templatesthemesandskins Templatesandskinshave
alwaysbeena partof authoringtools, buttheyarebecomingnuchmoreintegralto the tools,andare
becomingmorecomplex.Thetoolsto build andmanageemplatesarealsobecomingmorecomplexto
keeppacewith thetemplateghemselvesThis trendhasthe overall effectof simplifying the authoring
processsothattheauthoronly needgo focuson the informationto be presente@ndinstructional
strategy,ratherthanformatandfunction (which areautomaticallytakencareof by thetemplate).

7.6. Learningobject-centricarchitecture

Authoringsystemghatareintegratedvith LCMSsor contentrepositoriedestexemplify this principle.
Theygive developersheflexibility to developall kindsof contentobjects(notjust explicitly designedor
learningpurposesandassemblendreassembléhemin differentcombinationgoftenrelying on
SCORMto dothis) for learningmoduleseitherat runtimeor whencoursesrepublished.Thistrend
reflectsthe growing popularityandmovementowardsknowledgemanagemenpractices.
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7.7. Embeddedbestpracticedesignprinciples

Toolsareintegratingvisualandinstructionaldesignprinciplesmoreandmore,astheseprinciplesare
moreacceptedindstandardizedandbecomethe defaultworking principlesfor eLearning.

7.8. Automated metadatageneration/extraction

Toolsaremakingthe onerougaskof determiningandenteringmetadatdparticularlyfor SCORM
coursesgasietby extractingdirectly or intelligently inferring (usinglatentsemanticanalysigLSA]
technologiesyflatafor certainmetadatdields suchaskeywords Jearningtime, readinglevel, etc.

7.9. Openarchitectures

fiOpenarchitectureé infersthatthe tool hasAPIs thatallow integrationof externalapplicationsand
systemsnto thetool, including,in somecasesswappingatool vendorprovidedfunctionwith an
externallyproducedne.Openarchitecturesmply arelaxationof proprietarycontrolandconstraintson
the partof thetool vendor,allowing potentialusersto flook underthe hood attheirimplementation.

To enableopenarchitecturethe vendorusuallymustshareall or partsof its architecturevith add
on/systemintegrationdevelopersThis mayrequiresomelicenseagreementbetweerentitiessharingthe
architecturanformation.

In spiteof the potentialfor competitivedisadvantagesesultingfrom publicly exposingtheinner
workingsof their system somevendorsfavor thembecauseheir customersvantto be ableto easily
customizethe systemby purchasingadditionsthatthe tool vendormay not feel areimportantenoughto
developthemselves.

Openarchitecturehavedriventhe creationof a marketplacdor third-party applicationghatcanbe
integratel into the coretool asmodules.Thesemodulescanprovideall sortsof functions,mostly
revolvingaroundadvancedypesof interactionsandassessments.

7.10. Supportfor team-basedlearning

Trueteambasedearningimpliesmorethana groupof learnerdn a meetingroomtakinga course
togethemnderonelogin, presentinghemselveso the LMS asif theyareonelearnerandmakinggroup
decisionsabouthow to completecourseactivities,or synchronoushprogressinghrougha coursefrom
differentlocationsard beingscoredby the averageof their individual scoresTeambasedearning
revolvesaroundtheideaof learningactivitiesthatbothaffectotherteammemberéactivitiesandare
affectedin turn by theactionsof othersin their team,who maybe usinga differentversionor partof the
coursebasedn theirindividualrole in theteam.

Thus,authoringtool supportfor teambasedearninginvolvesmorethanjust providingcommunication
functionsin the contentin orderto providecollaboratiorandpeerreview by multiple learners.
Complicatedassessmerandsequencingparadigmsnustbe possible with intelligentagentsor
middlewareautomaticallytrackingandmediatingthe activitiesandperformancef eachteammember,
andreportingrollup progresaswell asanaudittrail for how thesescoreaveregeneratedbasedn
individual® performancejo the LMS.

Thetechnologicathallengesn this type of learningarenow beingworkedout, butthereis no universally
acceptedolution,sono prominentauthoringsolutionsto supportit haveappeareget. But assoonasthe
teambasedearningparadigmbecomesnestablisheghartof the trainingandeducatiorspaceauthoring
tool andLMSswill surelymoveto supportit.
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7.11. hGadgeb-basedinterface

Gadgetgakafwidgets or flapplet®) arefunctionalitiesthatarepresentedsseparatééemson a page.
Theyareusedin manycommerciake-mail iMy Page@ interfacesandin manyenterpriseortalinterfaces.
Theymakeit possibleto completelycustomizethe userinterface;gadgetsanbeturnedoff sotheydo not
appeaontheinterface andcanbe movedto anylocationonthe page.Theycanbeassociateavith a
specificrole sothatusersonly seethe onesthatarerelevantor permittedfor theirrole.

This type of portatlike interfacehasgainedtractionwith somevendors simply becausaisersaremore
comfortablewith thistype of moderninterface andit allowsa high degreeof interfacetailoring to suit
their needs.

7.12.Interactiveimages

Interactiveimagegeferto eLearningscreenghatarefilled completelywith asinglegraphic.
Areasof thegraphicthatinfer anavailablefi b u ¢ & eoht@éntarelinked to furtherinformation
or media.An initial click zoomsin to thatareaof the screendelineatedy bordersor anobject).
Clickableor rollover areaswithin this areaarethenactivatedio providesomekind of detailed
information.Thesescreensanbe awelcomerelief from otherwisetext-centricscreensand
providea modicumof interaction.

Interective imagesarenotdifficult to createin mostauthoringtools,andtemplatespecificallyfor this
kind of objectareavailable Fortemplatesandatutorial in howto createone,see
http://blogs.articulate.com/rapiglearning/howto-createaninteractiveimage
template/?mkt_tok=3RKMMJWWfF98RoluaXPZKXonjHpfsX97eksW6KO0IMI%2FOER3fOvrPUIG|l4
DRMpmI%2BSLDWEYGJIV6SgFT7]GMblo27gPWxA%3D

7.13.Supportfor socialmedia

Learningexperiencearenow beingdesignedo includeelementsutsideof the traditionaldidactic
eLearningmodel.Theyofteninvolve usergeneratedanddecentralizedourcesTheseelementsare
generallytermedfisocialmediad Thelist of typesincludes:

Wikis (for example Wikipedia)

Socialnetworking(for example Facebook)

Blogs (for example Bloggef®)

Micro-blogs(for example Twitter®)

Socialbookmarking(for example Delicious®)

Socialnews(for example Digg®)

Picturesharing(for example Flickr®)

Video sharing(for example,Y ouTubé®)

Communitiesof practice(CoPs)

Too Too oo Too Too Too Too Too Too

Courseganbeauthoredo includetheseelementsasAPIs; alearnercould, for example pe givenan
assignmento researctatopic in someof thesetools. The APl would embedthe functionalityinto the
contentasa fiwidge ona coursescreenHowever,accesgo thesesocialmediaelementss usuallynot
providedwithin the content but rather the courseauthorconfiguresthe LMS to providethe accesgo the
socialmediasite or functionthroughthe LMS interface.

A recentemergingtrendin socialmediabasedcoursesarefimassiveopenonline courseé (MOOCS).
Thesearecourseswvhereboth participantsandcoursematerialsaredistributedacrosghe Internet.They
areusuallybasedon informallearningprinciples,relying heavily on socialmedia.Learnersarticipateat
their own level of time andinterest,andthereis no cost.Universitiesareusuallythe sponsor®f MOOCs.
Ratherthanauthoranddeliveroriginal contentyou maybeableto leveragecontentor curriculum
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componentshatarealreadyofferedin anMOOC. For moreinformationon MOOCs,see
http://en.wikipedia.org/wiki/Mooc

7.14. Supportfor immersivelearningtechnologies

Thereis growinginterestin developingearningfor seriousgamesandvirtual worlds. Toolsarenow
appearingo supportdevelopingearningexperiencesor these althoughthe authoringparadigmsare
very differentin the sensehatyouarenotauthoringscreenssin anelLearningcourseyou arecreating
3D environmentghathawe particularinteractionnodesand,in the caseof gamesa narrativethatdrives
the sequencef activities,aswell ascompetitiveandincentivizingelementsuchasrewards points,and
leaderboards.

With thesetechnologiesauthorsdo not createcourse packagesndlearningobjectsthatcanbe uploaded
to anddeliveredfrom anLMS. Theyrequirespecialplayersandextensiveserversoftwareto enablethem.
Mostvirtual worldsrequiredevelopmento takeplaceinsidethe environmenitself. Assets(3D objects)
canusuallybe creatednsideor outsideof thevirtual world, butassemblinghe assetsnto alearning
scenariaequiresoolsandtechniquesvithin the platform.

Mostvirtual world learningimplementationsnvolve synchronougearningexercisesisinglive avatars.
Asynchronousmplementationsrecurrentlymostlyjust renderingof traditional2D eLearningthrougha
webbrowsereitherinsideof thevirtual world or in a daughtemvindow of the virtual world application.
This type of implementatiorcanbe createdusingtraditionaleLearningauthoringtools. Asynchronous
multiplayerimplementationsnvolve fibot (scriptedavatarghatoperateautonomously)Theseare
slowly appearingn learningimplementationshut aretechnicallyadvancedo develg andimplement.

For synchronougearningexperience virtual worldsandgamesthe authoredicours® consistof three
parts:

1. Building outthe environmenin which participantsareto learnin.
2. Scriptsfor theavatarsvho takepartin thelearningexecise.
3. Assignment®r challengedor thelearneravatars.

A combinationof authoringtoolsis neededo createall threeparts.Thesetoolsareusuallyplatform:
specific,andofferedonly by the platformvendor.

7.15. Supportfor online assessmenof performancae tasks

With the growthandacceptancef informallearningapproachegherehasbeena growingconsensus
amongeducator@andtrainersthatassessmemeedso focusmoreon observatiorof studentarget
performanceandproductsthereof.Thetrendis awayfrom relying on traditionalmultiple choicetests,
whoserelationshipto the targetperformancenay betenuousat best.

Until recently therewasnot muchattentionpaidto designingspecialauthoringsoftwareto createthese
typesof assessmentsinceall this type of assessmemeally requiredwasthoughtfully-prepared
product/projecassignmentandevaluatiorrubrics.However this areais startingto become
systematizedormalized,andstandardizedia specializecauthoringsoftware particularlyin the K-12
educatiorarena An exampleof thisis the Acuity PerformancdaskSysten? (see
http://thejournal.com/articles/20M1A /1 4/newacuity-tool-tacklesonline-assessmertf-performance

tasks.aspx?m31
Thesesystemsallow userdo createandassignperformanceaasksthatmimic the complexityof reatworld

situationsanddraw uponinterdisciplinaryknowledge The tasksareinstructionaltoolsaswell as
assessmemehicles.Scoringcanfocuson overallproduct/projecperformanceswell asindividual tasks

Choosing Authoring Tools.docx page 66 of 81
© 2009 CC: Attribution-Noncommercial-Share Alike 3.0


http://en.wikipedia.org/wiki/Mooc
http://thejournal.com/articles/2012/11/14/new-acuity-tool-tackles-online-assessment-of-performance-tasks.aspx?m=1
http://thejournal.com/articles/2012/11/14/new-acuity-tool-tackles-online-assessment-of-performance-tasks.aspx?m=1

Choosing Authoring Tools ADL Instructional Design Team

involvedwithin a performanceroduct/projectin K-12 educationtheseauthoringtoolsincludealibrary
of commonperfamancetaskscenariosn English,math,scienceegtc.

7.16. Supportfor semanticweb/Web 3.0technologies

Tozman(2012)argueghatbothonlineandoffline learningpresenteésaformal eventthatrequiressome
form of attendancéi.e.,awayfrom on&s currenttasks)is a dying breed.lt is beingreplacedrightly so,
he says)by thejustin-time, justin-placeperformane supportparadigm.

Tozmansaysthatthe adventof semantioveb/Web3.0technology(asexemplifiedin websitessuchas
Wolfram/AlphaandOpenCyc) will revolutionizelearningsuchthatappropriatecontentandcurricula
will begeneratean-the spot,in accordancewith the performancereedsf the useratthe momentof
need.Semantiovebtechnologiesvill applyhumanlike reasoningandontologiesof meaningto directly
answerfactualquestionandrecommendhe correctactionor decision Eventdrivenlearring may not
entirelydisappearit couldremainasoneof manyperformancesupportoptions.

To syncup with this trend,he says,authoringtoolswill needto producecontentin aform thatis
consistentvith the evolutionof webtechnologiedike semantioveb/Web3.0. The contentmustbe
transparenandstructuredfor example with XML) to allow semantigorocessingnginego understand
its meaningandutility to learnersTheauthoringtool would not be designedo assignany specificsto the
packagingand formattingof contentat the outset;it would be designedo setup therulesfor semantic
webapplicationgo packageandformatcontent.

Theauthoringprocesaill, he says,needto includecreatingtaxonomiego helpa computerunderstand
the content its context,andappropriatormatsfor displayof it, andstorethisin aschemalt thenneeds
to havethe ability to createprocessingulesthatdictatehow to processontentof a specifictypeinto a
definedformat.

7.17. Authoring performancesupport applications

Performanceupportapplicationdevelopmenis surging,especiallyfor the mobile platform,duethe

fi a | woa,glwayswithy o wuaiure Althoughtheinstructionaldesignprocessandenduseis different
for performancesupportvs eLearningtherearenoreasonavhy standarceLearningtoolsandtechniques
cannotbe usedto developperformancesupport.However,someof the differenceshetweemnerformance
supporttoolsandelLearningcandrive emphasi®of the following featuresvhenchoosinganauthoring
tool:

A Robustsearchcapability. This canincludecontentstoredocally in the applicationaswell as
repositorieof web-basedcontent.

A Lackof needfor assessmentwith the possibleexceptionof self-assessments.

A Workflow, checklist,andtimeline-basedscreertemplatesnay be neededDecisionsupporttrees
may alsobe helpful.

A Theability to usethetool in eitherstandalonalisconnectedr connectednode,if userswill bein
field environmentsvhereconnectivityis absent.

A Theability to sendusagedatato a webserviceto enablestakeholderso easilyevaluatetool
effectivenesanddiagnoseerformancegaps(whereperformancesupportool emphasisnay be
needed).

If your organizatioris involvedin building performancesupportapplications,you maywantto limit your
choiceof authoringtoolsto thosethatrobustlysupporthesefeatures.
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Currently,thereareno authoringtools advertiser designedspecificallyfor authoringperformance
supportalthoughthis may changedueto the popukrity of performancesupportin the workplace.

7.18. HTML5format

The AdobeFlast formathasdominatedheinteractivemultimediaandeLearningandscapeince1996.
It hasbeenusedto createcountlessnediarich, interactiveLevel 3 andLevel 4 eLearningcousesaswell
asanimationsandvideosappearingasmediaassetwithin a variety of learningobjects.Many authoring
toolsoutputto Flashformatsimply becaus®f its nearunlimitedability, via its ActionScriptscripting
languageto handleextensivanteractivityin Rich InternetApplications(RIAS). It hasalsobeenthe
formatof choicefor Internetvideos(via .flv format).

Flashhasrecentlyexperienceé downturnin popularityandsupporthowever,n favor of whatis known
asHTMLS5 (thecombinationof CSS3HTML v.5, andJavaScriptfor a variety of reasons:

A Apple hasneversupportedFlashonits iOS mobile devices andthesedevices(especiallyiPads,
whererich mediacontentis lessconstrainedy a smallerscreenhavebecomevastlymore
popular(includingfor mLearning).

P

Performanceandinstability issueswith Flash.

A Securityissueswith Flashthatinherentlylimit the ability of a plug-in applicationbasedveb
object(like Flash)to controlandcommunicatevith webpagesandthe browser(especidly its
parentwebpage).

A Usability issueswith Flashin a browsercontexitthat, for instancerendersuseof the Backand
Forwardbuttonsconfusing.

A Thesteeplearningcurveto learnAdobeFlashauthoring Many programssimplerthanFlashare
availableto createFlashobjects butto fully takeadvantagef its featuresit is necessaryo learn
theFlashprogram.

Adobestartedgoingdowna pathof deprecating-lashin 2011,culminatingwith their withdrawalof
supportfor FlashMobile (for Android device$ in June2012.

HTML5 is nowwidely touted(andseeminglyacceptedy Adobe)asthereplacementor Flashdueto the
factthatit is designedasthe new nativewebauthoringlanguagelt is notafully completed

specificatiod it will probablyremainin progresgor a numberof year® butbrowsershavenevertheless
adoptedmanypartsof the draft specalready.

Therearefundamentahdvantageto usinga nativeweblanguaggdHTML) vsa plug-in application
languageasfollows:

A HTML contentcanmoreeasilybe madeaccessibléo screerreaders.

A Thereis no plug-in applicationthatneedgo be continuouslyupdatedThis canbe a problemin
managedT environmentwherenewversionsmustgo throughlengthyapprovalprocesseand
useramustrely onIT staffto upgradetheir system.

A HTML contentis far easierto edit. HTML only requiresatexteditor.In Flash,editingrequires
makingchangedo the sourcefiles in the sourceapplication.The outputfiles (.swf) andthe
editingfiles (.fla) aredifferentformats,and you cannoteditthe outputfiles in the Flashsoftware.
In HTML, theredoesnot necessarilyneedto be a differentsourcefile formatfrom the outputfile
format;if you usea firoundtripd WYSIWYG web pageeditor suchasDreamweavét, you can
reimportoutputtedfiles into theweb pageeditorandeditthematanytime.

A HTML is generallyeasierto handcodethana plug-in languagdike ActionScript(thoughthis
depend®n how muchJavaScripts used) reducingdevelopmentosts.
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A Securityissuesarelessend becausehe browserdoesnotseeHTML codeascomingfrom a
fiforeignd application.

A Itisdifficult to configureplug-in contentto be searchabléy externalsearchengineswhereas
HTML codeis alwayssearchabléy default.

A ltis easierto translatenativeHTML code,or atleastexposethe contentsof theweb pageto
translationengines.

A In generaljt is harderto createa seamlessiserexperiencavhenusersnavigatefrom the browser
environmento the plug-in environmentthe plug-in envimnmenttendsto be morefunctionally
self-containedit needdo besincethe codebaseis different).

Furthermorethereareparticularadvantagesfferedby HTML5 (vs earlierversionsof HTML):
A Audio andvideocanbe streamedativelyin HTMLS5.

A Programmersavenewstructuralelementsn HTMLS5 thatallow codeto be moreefficiently
organizedaswell asfeatureghatimproveinteroperability.

Validationof userinputin formsis a built-in feature.
Bandwidthefficient vectorgraphicqvia SVG format) arenatively supported.

HTML5 allowslocal datastoragewhich canbe accessetb supportthe webapplication.

To To Io I

Draganddropinteractionsarenatively supported.
A Geolocatiorfeaturesof amobile devicecanbe leveraged.

Perhapshe biggestadvantagef HTML5 to eLearnings thatit allowsfiresponsivelesigm for mobile
devicesmeaninghatthe contentis dynamicallyresizedbasedn the size of the browserwindow. Add to
thisthefactthatit is supportedy iOS, andit is clearlythe beststrategyfor deliveringeLearningto many
mobile audiences.

Shouldyou look for anauthoringtool thatoutputsHTML5? It depend®n your audiencelf youare
deliveringeLearningto usersoutsideof your organizatior(i.e., you cannoteasilybaselinethe browsers
tha will beused),you maywantto err onthe conservativesideandskip it for now, sinceusersmay not
havea browserthatcanhandleit (or certainpartsof the specatleast).But thedayis fastapproaching
whenbrowserswill supportit fully in its currentdraft state.

For furtherinformationon theimpactof HTML5 on eLearningandhow to makethe decisionasto
whetherto adoptit asyour eLearningformat(andconsequentlghooseanauthoringtool to supportit),
seethe ElearningGuild reporton HTML5 at
http://www.elearningguild.com/content.cfm?selection=doc.2574

As of thiswriting therearevery few authoringtoolsthatsupportoutputto HTML5. The onesthatdo may
not offer all of thefeaturesandadvantagesf HTML5 thatareimplementedy browsersCheckwith a
vendorto specificallyidentify which featuresof HTML5 aresupportecandwhich arenot beforeyou
purchasetool thatadvertiseshe ability to outputin HTML5 format.Thefollowing is a preliminarylist
of authoring toolsthatsupportH TML5 from Ganci(2013)

A AdobeCaptivate?

A Articulate Storyline1, Update3
A Composicé&Enterprises
A Claro
A iSpringSuite
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LandmarkLiquid
Lectoralnspirell.1
ReadyGo

A SmartBuilder

o o I

7.19. Interactivevideo

Interactivevideois quickly becominga mainstreantypeof contentobjectfor learningapplicationsit
leveragegshe popularityof videoasaneffectivemediumfor learningby addinginteractivityto the video.

Theideaof associatingnenuslinks, and(semitransparermr opaque buttons/hotspotwith avideohas
alwaysbeenpossiblewithin web pageghatlaunchvideos.However,in interactivevideo, the navigation
controlsaresuperimposedverareaf thevideo itself while it is running,appearingt strategicpoints,
ratherthanplacedaroundthe video on theweb page.The navigationcontrolscannavigateto otherrelated
videoclips (including otherinteractivevideos),othertypesof content(suchasPDFs),or websites.
Forms,textentryfields, andassessmentsanalsobe overlaidon thevideo.

Westfall(2015)reportsthatuseof interactivevideo canstir learnerdo takeactionasa resultof richer,
morevisualmediaor interactivevideos,increaseatticipationrates andcreatea moreengagediudience.

Thefollowing areexample®f learningapplicationsof interactivevideo:
1 Assessmemjuestionsaskedat strategicpointsin thevideo
Links to additionalresources

Chapteroverlaysfor learnemavigatbn to topicsof interestwithin the video

1
1
1 Invisiblehotspot overareaf thevideoto popup furtherinformationaboutthatobjector area
1 Multiple timelinespresentedor branchingscenarios

1

Userannotations
1 Videostorytelling,with learnershavingtheability to choosealternativepathsthroughthe story

Interactivevideoprovidesa seamlessmmersiveexperiencdor the userandmakesiichooseyour own
adventuré adaptivelearningscenariosaswell asiidrill downd optionsfor moredetailedor relevant
information,moreuserfriendly. It alsomakestrackingthe usefs interactionswith the videoeasier.

Interactivevideousuallyconnotesiseon mobile devicessincethatis the main platformfor videosfor
learningcurrently.Oneespeciallycompellingimplementatiofor mobileis to superimpossemi
transparenhot spotsthatallow suchthingsasscrubbingguickly forwardsor backwardgshroughthe
video,asaconveniencdor fifat fingerd mobile phonenavigation(via thumbs etc.),ratherthantraditional
smallbuttonsin theinterface.

Building interactivevideosrequiresthe videosto be playedwithin a systemJike anLMS, thatinsertsthe
superimposeelementsvhile thevideois playing,or access$o customcontrols(usuallyHTML -based)of
thevideoplayersoftware.In thelattercase pptionsmay belimited to controllingparametersf playback,
but notactuallysuperimposingmageson the video;links andinteractivewidgetsmay needto appear
around(i.e., in the playerinterface) but not over,thevideo.

Simpleinteractivevideoscanbecreatedwithin YouTube,usingtheir built-in editingtools.Links canbe
superimposetb link to thenextvideoin a seriesfor instanceHowever ,if youwantadvancedeatures
like thosedescribedabove theyneedto be createdwithin anauthoringtool.
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7.20.Socialvideo

Socialvideois away to effectively crowd sourcethe additionof contentrelatingto a particularvideo.
Learnercommentson videooftenfil | importantcontentgaps

Socialvideoinvolvesaddinga scrollingbaron the sideof thevideothatis synchedwith thevideosuch
thatusercommentsaretaggedo a particularpointin the videotranscriptwhichis associateavith a
locationin thevideo.Whena userclicks acommentthevideoandassociatd transcriptskip to the
locationwherethe commentwastagged Commentsscroll asthevideoplaysin orderto synchthe
commentswith the positionin thevideoandtranscripttheyaretaggedo andcommentsanbe
bookmarked.

Socialvideorelieson produdng atranscriptof thevideo(not necessarilfhe sameasclosedcaptioning,
whichis oftennota separatéextfile butembeddedvithin thevideofile). Producingvideotranscriptds
not hardnowadaysspeectto text converterarereasonablyaccurateand automatehis processat
relativelylow cost.Clicking commentindicatorsin thetranscriptalsonavigateshe userto anassociated
comment.

7.21.Microlearningvideo

Microlearningvideosarea subsetindthe mostcommonimplementatiorof microlearning Microlearning

is aconcepthatlargelyemergedwith the adventof mLearning.It stemsfrom thefactthatshort,self
containedpiecesof contentarebettersuitedfor the mobile platform,asopposedo entirecoursesThe

termii mi ¢ r ogl deasgparticulanconnotationsvithin theeLearningndustry,buti mi cr ol @mr ni ng o
be broadlyappliedto anylearningassebf about5 minutesor lessduration.lt is oftenassociatedavith
blendedearning,wheremixedmodemicrolearningasset€ancomtinedflexibly within alearning

experienceThesel b | e rasbetxbildbea mix of performancesupportandtrainingmodulesandwell
aselearningandinstructorled training. Shortvideosoftenform the backboneof solutionsinvolving

microlearning Microlearningvideoscanbe of variouslengths,dependingon the limitations of the
platform.Herearesomeexamples:

1 YouTubé& = 10minutes
9 Twitter® = 30seconds

1 Instragrarff = 15seconds
f Vine® =6 seconds

It generallydoesnot makesensdor videosof 15 secomlsor lessto haveanaudiotrack. To conveythe
learningmessageffectively, this makest evenmoreimportantfor themto becarefully scripted.

Ultra shortlengthmicrolearningvideosoftenshowa processn fastmotion,with the ability to click to
stepthroughit in normalor slow motion. It is alsovery importantto tag microlearningvideos,or
microlearningof anykind, with metadatasothatindividual microlearningcontentpiecescanbe
assembledhto a meaningfulwhole learningexperience.

Microlearningvideoscanbe createdyy training stakeholdersr users empoweringuserso create
tutorialson subjectswithin their expertiseandsharethemwith others.

AuthoringtoolsandLCMSs(calledfi v i cortentmanagemerg y s t €ViGiBISs),for instance KZO®,
arenow appearinghatareoptimizedspecificallyto createmicrolearningoptimizedvideos incorporating
all of the considerationsnentioned

If you areconsideringcreatingmicrolearningvideosi,it is very importantthatyou considerthe content
managemerdspectin orderto dealwith issuessuchas:
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1 Thedifficulty of capturingusagerackingfor downloadedrideos.A VCMS, by the factthat
videosarestreamedrom it, is positionedtio handledetailedusageracking.

1 Rulesandpermissiongor credion anduseof videos,especiallyusergeneratedideos Some
regulatoryenvironmentglike medical,with HIPAA requirementsimay havestrict rulesfor
detailsthatcanbe usedin content,or needto know basedermissiongor viewing them.

9 Pushingvideosto users(perhapsn afi d ad 1l iymtherthansimply offeringtheminafi p w1 | o

basedibrary

For moreinformationon contentmanagemergystemdor microlearningseeA D L Glsoosingan LMS
white paper(Berking, 2015)availableat:
http://adinet.gov/adassets/uploads/2016/01/ChoosingAnLMS.docx

7.22.Crowdsourcedauthoring systems

Crowd-sourcedauthoringsystemsareemerging(for example Oppie®) thatgatherandcompiledataon
how learnergnteractwith it, makingit easyfor authorsto spotandfix shortcomingsn alessonThese
systemsdentify responsethatlearnersaregiving to questionghatthe systemis notrespondingo
adequatelyallowing authorgto createa newlearningpathfor it basedon whattheywould actuallysayif
theywereinteractingin-persorwith thelearner.This allowsthe systento accumulateéhe collective
wisdomof courseauthorsandincrementallyimprovethelearning.

Systemdavebeenavailablefor sometime now in whichinteractionwidgetscanbe uploadedcandmade
availableto thecommunityof authorsusingthattool (for example ZebraZapp¥). The crowdsourcing
referredto hereis differentin thatit dealswith the pedagogicaaspecbf the contentratherthanthe
technicalmechanic®of renderingit.

7.23.Intelligent content

Learningprofessional®f manystripes especiallearningcontentandtechnologyproviders are
convergingontheideaof i i n t e domtah taeanvay to increasdlexibility andefficiencyin creating
andmanagindearningexperiencesADL hasbeenpromotingtheintelligentcontentparadigmfor some
time, with the creationof SCORMandits predicationon interoperablefeusablecontent.

Intelligentcontentis definedin Rockley(2015)asfi € mo d wstrueturedreusableformatfree,and

semanticallyrich, and,asa consequencealiscoverableteconfigurableanda d a p t a b Intelligén{ p .

contentis achievedoy doingsomeor all of the following:
1 Taggingwith semanticallyrich metadata
1 Modularizing into discretecomponentsisinga consistenschemeanduniform structure
1 Separatingaw informationfrom formatting/presentatiomstructions

Oneimportantresultthatis now fairly well establisheds the ability to mix andmatchcontent
componentssuchasin learningcontentmanagementystemgLCMSs).In LCMSs, contentobjectsare
loadedin the LCMSscontentrepository,or library, andlearningproductsareassenbleddynamicallyat
runtimebasedn the statedneedsof the userandtheir demographigrofile (seeBerking,2015and3.2
LearningcontentmanagemergystemgLCMSs). For instancethe usercanrequest ParticipantGuide
for aclassroontourseor anelearningmodule ,assembledrom the sameobjectsthata contentauthor
hasonly hadto authoronce.lt is alsoextremelyimportant,in this dayandageof mobile devicesto make
contentconsumablecrosanultiple formats(paper web,apps) deviceqtablets smartphonesjesktops),
andsystemgLMSs,LCMSs, contentbrokeringsystemsintelligenttutoring systems).

Authoringtoolsarecurrentlyopenrendedenoughin their architecturdo fully supportheintelligent
contentconcepthroughtheir ability to tag contentwith rich metadatagnodularizeusingtemplatesand
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useCSSto separateontentfrom appearancddowever,it remainsto be seenf future interoperability
standardgor intelligentcontentwill changerequirementsgor authoringtoolsto supportintelligent
content.Thesestandardsnayendup beingconsolidatednto a singleoverarchingstandardr reference
modelfor intelligentcontent.

A startingpointfor anintelligentcontentarchitecturas describedy Quinn(2015).He advocates
creatingandtaggingcontentobjectsaccordingto thefollowing coreelementsf alearningexperience:
9 Introduction
1 Concept(s)
1 Example(s)
9 Practice
1 Reflection
Thesecouldbe manipulatedvithin a contentbrokeringor adaptivelearningsystemasfollows:

User System Interface
Content
Model

(introduction)

Learner

Reflection

FromQuinn,2015,p.17.

This exampleparadigmunderlinesanimportantpoint aboutauthoringtools; dueto the drive towards
standardizinghot only contentobjectsbutthe overarchingearningarchitectureor ecosystenitself,
authoringtoolswill needto be designedatleastto leveragesynegiesof contentdesignwith the entire
ecosystemin fact, it is likely thatauthoringtoolswill needto be designedexplicitly to work within such
anecosystemwith carefully prescribednputs,outputs,andgoals.

8. Procesdor choosingtools

ADL recommedsthefollowing high-level procesgor choosingauthoringtools. This processhouldbe
first appliedto the primarytool youwill usefor authoringthenseparatelyor eachsecondaryr auxiliary
tool. Onceyou havegonethroughtherequirementslefinition exercisen the procesdelowandselecteca
primarytool, you shouldthenknow whatgapsyou needto fill by acquiringsecondaryools (for example,
for asseproduction):

1. Determineyour high-levelrequirementslt is importantto stick to only thecritical, high-level,
andhighly differentiatingrequirementst this point. Thatwill serveto quickly filter many
unsuitablecandidatesvhenyou getto Step4 below. This mayrequirea formal requirements
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